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REUDENSTADT  k  a 

town  of  seven  thouaantl 
people  in  the  Black 
Forest  reg-ion  of  Ger- 
many. 

ChishoJm  was  a  town 
of  six  thousand  in  the 
Big:  Woods  country  of 


Minnesota. 

Every  year,  from  the  tall  black  pine 
trees  which  grow  in  ordered  regiments 
on  the  six  thousand  acres  of  pubhcly 
owned  land  about  Freudcnstadt  a  regular 
crop  of  lumber  is  cut  which  pays  all  the 
expenses  of  the  city  govern  me  nt^May  or, 
Aldermen,  Police  and  Fire  Departments, 
And  that  crop  will  go  on  forever.  The 
thfifty  people  of  Freudenstadt  may  de- 
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vote  their  whole  attention  to  their  thriv- 
ing iron  and  chemical  industries,  knowing 
that  the  beautiful  and  beneficent  forest 
will  pay  all  the  cost  of  their  municipal 
activities. 

Every  year — ^until  this — greedy  private 
corporations  have  sent  their  hordes  into 
the  country  about  Chisholm  to  loot  the 
great  pine  woods,  leaving  behind  them  a 
trail  of  ruin  and  desolation  and  piling  up 
the  dry  slashings  like  kindling-wood 
ready  for  the  match.  Every  fall  the 
patient  people  of  Chisholm  have  gone  to 
bed  with  the  acrid  smell  of  burning  pine 
in  their  nostrils,  fearing  lest  before  they 
woke  the  forest  might  take  its  fiery 
revenge.  Last  summer  it  came.  For 
weeks  thick  clouds  of  smoke  lay  over  the 
town.  Then  on  a  Saturday  night  the 
hurricane  of  flame  swept  down  and 
burned  Chisholm  to  the  ground.  So  sud- 
den and  dreadful  was  the  onslaught  that 
domestic  animals  dropped  dead  in  the 
streets,  overcome  by  the  heat.  Men  car- 
ried out  their  sick  on  beds  and  rushed 
them  through  the  smoke  and  flying 
embers  to  places*  of  temporary  safety. 
One  woman  died  of  fright.  In  the  morn- 
ing more  than  five  hundred  families  were 
homeless. 

Freudenstadt  is  a  town  without  taxes. 
The  forest  pays  them.  Chisholm  is  a 
town  without  homes.  The  forest  de- 
stroyed them. 

That  tells — in  little — ^the  story  of  the 
forest  policy  of  the  United  States  and 
its  results,  as  compared  with  that  fol- 
lowed in  other  civilized  countries. 

Every  year  since  1870  an  average  of 
fifty  people  have  been  burned  to  death 
in  the  United  States  by  forest  fires — a 
total  of  more  than  2,000  innocent  people 
tortured  to  death  that  a  few  score  lumber 
companies  may  enjoy  "individual   free- 
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dom  of  action"  in  "the  handling  of  their 
own  private  property."  And  that  is  only 
one  bright  scarlet  stain  on  a  thick  black 
record  of  permanent  and  irremediable 
wrong  and  injury  to  the  whole  people. 
Nor  can  the  most  selfish  of  men  drug 
himself  with  the  comforting  thought  that 
only  his  descendants  will  feel  these  in- 
juries. They  are  being  felt  today  by 
every  man  in  America. 

In  the  first  place  the  average  price  at 
the  mill  of  all  lumber  in  the  United  States 
has  risen  fifty  per  cent  in  the  last  eight 
years ;  the  thousand  feet  of  planking  you 
paid  ten  dollars  for  in  1900  now  costs 
you  fifteen  dollars  or  more.  That  means 
an  increase  in  the  cost  of  all  building 
operations — stores  and  offices  and  homes 
cost  more  to  build ;  rents  must,  therefore, 
go  up  and  the  primary  cost  of  family  life 
is  increased. 

Immense  quantities  of  timber  are  used 
in  all  mines.  A  fifty  per  cent  increase  in 
the  cost  of  timber  makes  coal,  iron,  cop- 
per— all  kinds — of  mining  vastly  more 
expensive.  Add  a  quarter  a  ton  more  to 
coal  to  cover  this  rise,  a  fraction  of  a  cent 
more  to  each  pound  of  iron,  and  every 
householder  in  the  land  begins  to  feel  the 
pinch — as,  indeed,  he  has  already  felt  it. 

Lumber  is  needed  in  the  manufacture 
of  farm  implements  and  utensils,  it  is 
used  for  fencing  and  in  a  hundred  other 
ways  about  every  farm.  Now  the  farmer 
must  pay  fifty  per  cent  more  for  it  and 
he  must  add  this  increase  to  the  cost  of 
producing  his  wheat  and  corn  and  live- 
stock. Therefore  you  and  I  and  our 
next  door  neighbor  pay  more,  in  one  way 
and  another,  for  our  bread  and  meat  and 
other  provisions. 

With  all  these  facts  before  us  we  gfunt 
and  grumble,  and  — -^ —  send  Uncle  Joe 
Cannon  back  to  Congress. 
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From  the  very  beginning  American 
forests  have  not  been  lumbered,  but 
looted.  Only  a  man  who  has  actually 
visited  the  big  woods  after  they  have 
passed  through  the  hands  of  the  lumber 
companies  can  begin  to  realize  the  wan- 
ton ruin  and  awful  desolation  they  leave 
behind  them.  A  car  load  of  anarchists, 
hurling  dynamite  bombs  to  right  and  left 
as  they  rush  through  the  streets  of  Chi- 
cago could  work  no  more  utter  wreck. 
San  Francisco  after  it  had  been  shaken 
by  the  earthquake  and  desolated  by  fire 
is  the  closest  urban  parallel.  There  are 
thousands  of  acres  in  northern  Wiscon- 
sin and  in  every  other  great  lumbering 
state,  covered  forty  years  ago  with  mag- 
nificent forests  of  jwhite  pine,  which  to- 
day are  mere  tracts  of  sandy  wilderness, 
cut  into  deep  gullies,  covered  with  worth- 
less scrub  and  thick  dotted  with  the  gaunt 
black  trunks  of  burned  trees.  A  man 
may  drive  for  fifty  miles  through  one  of 
these  burned-over  districts  and  need  no 
imagination  to  feel  himself  continuously 
in  the  close-lying  suburbs  of  Hell. 

Every  year  in  the  United  States  more 
than  fifty  million  acres  of  forest  are 
burned — more  than  the  total  area  of  the 
state  of  New  York,  with  half  of  New 
England  thrown  in  for  good  measure. 
Every  year  we  destroy  by  forest  fires 
enough  timber  to  fill  all  the  needs  of 
the  country  for  three  months.  And  that 
with  our  present  lumber  supply  almost 
certain  to  be  exhausted  in  less  than  fifty 
years. 

Already  in  many  states  some  small 
precautions  against  forest  fires  have  been 
taken.  Strict  laws  have  been  passed  to 
punish  people  who  leave  fires  burning  in 
the  woods  and  a  pitifully  few  forest 
rangers  have  been  appointed.  Yet  the 
chief   oflFenders    remain   untouched — the 
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lumber  companies,  which  pile  high  the 
ravaged  woods  with  branches  cut  from 
their  logs  and  leave  them  to  dry  until 
they  are  as  quick  as  tinder  to  catch  the 
slightest  spark.  It  will  do  small  good  to 
punish  a  few  careless  hunters,  to  send 
out  a  few  rangers  to  watch  the  woods, 
until  every  lumberman  is  compelled  by 
severe  penalties  to  clean  up  and  make 
things  safe  after  his  operations.  As  well 
put  an  open  can  of  gasoline  in  every 
room  of  your  house  and  then  go  about 
warning  people  to  be  careful  where  they 
throw  lighted  matches !  The  needed  laws 
must  be  passed  by  the  legislatures  of  the 
several  states  and  they  will  be  passed  as 
soon — and  not  before — as  a  united  public 
sentiment  demands  their  passage.  Until 
that  time  the  lumber  barons,  with  "Get 
Rich  Quick"  emblazoned  on  their  ban- 
ners, will  continue  to  insist  on  being 
allowed  "to  conduct  their  own  business 
in  their  own  way,  without  impertinent  in- 
terference on  the  part  of  corrupt  poli- 
ticians and  sensational  journalists." 

As  was  recently  pointed  out  at  the  last 
Conference  of  the  Governors  at  Wash- 
ington it  is  possible  to  practically  stamp 
out  forest  fires  in  this  country  at  an 
annual  cost  of  less  than  one-fifth  of  the 
actual  value  of  the  standing  timber  de- 
stroyed each  year  by  forest  fires.  To  the 
average  citizen  who  is  sustained  by  a 
soothing  belief  in  his  own  sanity  a  propo- 
sition which  insures  an  annual  saving  of 
$40,000,000  at  an  expense  of  one-fourth 
that  amount  sounds  almost  too  good  to  be 
true.  He  is  certain  that  it  will  be  im- 
mediately adopted  and  put  into  practice. 
But  he  fails  to  get  the  point  of  view  of 
the  lumber  companies.  Suppose,  for  in- 
stance, that  the  Jones  company  owns  the 
lumber  on  a  thousand  acres  in  one  corner 
of  the  big  woods  of  Minnesota.  The  land 
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which  surrounds  it  is  owned  by  the 
Brown  company.  In  the  fall  the  Jones 
people  pat  two  or  three  camps  of  lumber- 
jacks into  the  vvood^  to  g:et  out  their  logs. 
By  hard  work  they  have  stripped  their 
thousand  acres  of  big  trees  when  tlie 
high  water  makes  it  possible  to  float  the 
boQuis  down  river  to  the  mills  in  the 
spring'.  Their  land  is  left  piled  high  with 
tangled  mass  of  branches  and  other  re- 
fuse. Why  should  they  spend  thiie  and 
money  to  clean  up  and  make  the  tract 
safe  from  fire?  If  fire  comes  there  is 
none  of  their  own  property  left  to  be 
damaged  by  the  flames.  The  Brown 
company,  whose  still  statiding  forest  sur- 
rounds the  cut-over  tract  must  look 
after  its  own.  Not  until  strict  laws  are 
passed  and  as  strictly  enforced  by  the 
several  lumbering  states  will  there  be  any 
marked  improvement. 

The  wise  [Uen  of  the 
Forest  Service  have 
taken  a  census  of  the 
timber  still  standing  in 
the  United  States.  This 
census  is  based  on  thou- 
sands of  reports  from  as 
many  county  oflicers  and 
on  personal  inspection 
by  the  foresters  of  the 
larger  tracts  of  standing 
timber.  They  report  that 
at  the  most  there  are 
2,000  billion  board  feet 
of  lumber  still  in  the 
t  r  e  e  s*  The  annual 
growth,  at  the  highest, 
is  not  more  than  forty 
billion  feet.  The  jjrcsent 
anntial  consum]>tinii  of 
lumber  in  the  United 
.States  is  one  hundred 
billion  feet.    That  leaves 
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sixty  billion  feet  which  are  taken  from 
the  forests  each  year  in  excess  of 
the  amount  restored  by  growth.  Any- 
body with  a  stubby  lead  pencil  and  a 
slight  knowledge  of  plain  division  can 
arrive  at  the  conclusion  that,  if  present 
conditions  continue,  the  timber  supply  of 
the  United  States  will  be  entirely  ex- 
hausted when  children  born  this  year  are 
thirty-three  years  old. 

But  conditions  will  not  remain  the 
same.  In  the  first  place  we  use  more 
lumber  every  year.  In  spite  of  the  fact 
that  since  1900  reinforced  concrete  has 
come  into  general  use  as  a  building  ma- 
terial, in  spite  of  the  fact  that  1907  was 
a  panic  year,  more  lumber  was  cut  at 
the  mills  during  1907  than  during  any 
previous  year.  Since  1850,  when  the 
forests  were  practically  virgin  and  the 
population  of  the  country  small,  the 
average  annual  consumption  of  lumber 
per  capita  has  more  than  doubled.  And, 
unless  something  is  done  to  prevent,  the 
amount  consumed  will  go  on  increasing 
and  the  price  rapidly  rising  until  in  much 
less  than  thirty-three  years  the  supply 
will  be  entirely  exhausted  and  the  lumber 
business — now  ranking  fourth  in  the 
value  of  its  product — will  necessarily 
become  extinct. 

What  that  would  mean  in  increase  in 
the  cost  of  living,  in  suffering  and  in 
hopeless  poverty,  not  the  most  saffron 
of  alarmists  can  even  imagine. 

Few  industries  are  so  deliberately  and 
intentionally  wasteful  as  the  lumber  in- 
dustry. None  can  be  so  except  those 
which,  in  one  way  or  another,  have 
gained  the  legal  right  to  loot  the  un- 
guarded natural  resources  of  the  country 
and  which  are  in  a  hurry  to  get  rich 
before  the  people  wake  up. 

Out  of  every  thousand  feet  of  lumber 
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which  stands  in  the  forests  at  least  on?- 
quarter  is  left  behind  as  kindling  for 
forest  fires  or  is  otherwise  lost  in  log- 
ging; the  loss  in  the  mills  is  from  one 
to  two-thirds  of  the  lumber  sawed;  the 
loss  in  lumber,  after  sawing,  in  season- 
ing and  otherwise  fitting  for  use,  is  from 
one-seventh  to  one-fourth.  So,  under  the 
present  criminally  careless  methods,  not 
more  than  320  feet  out  of  every  thousand 
ever  is  put  to  a  useful*  purpose — more 
than   two-thirds   of   the   forest   crop   is 
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wantonly  and  willfully  wasted  in  order 
that  the  lumber  companies  may  make  the 
most  money  in  the  quickest  time  I 

Thousands  of  acres  of  standing  timber 
are  killed  and  made  useless  in  otht;r 
ways.  In  the  South,  where  the  long  leaf- 
pine  is  tapped  for  turpentine,  one- fifth 
of  all  the  forests  worked  have  been  killed 
and  ruined  by  careless  and  reckless 
handling.  In  Wisconsin  and  other  North- 
ern states  one  may  row  for  [niles  between 
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solid  walls  of  dead  trees  killed  by  the 
back-water  from  the  dams  built  by  lum- 
ber companies  to  insure  a  sufficient  head 
of  water  to  run  out  their  logs. 

How  to  stop  all  this  waste  is  a  difficult 
problem.  Has  not  the  owner  of  timber 
land  the  sacred  right  to  do  as  he  pleases 
with  his  own  ?  But  it  is  a  problem  which 
must  be  solved  if  the  threatening  catas- 
trophe is  to  be  averted. 

If  the  facts  already  presented  are  not 
sufficient  to  rouse  the  people  to  the 
necessity  of  interfering  with  the  unre- 
strained private  ownership  and  handling 
of  the  forests,  there  is  another  view  of 
the  situation  which  is  even  more  serious 
and  impressive. 

If — as  is  sure  to  happen,  unless  de- 
cisive action  is  taken — the  forests  are 
wiped  out  of  existence  within  the  next 
fifty  years,  what  will  be  the  certain  re- 
sults? Floods,  which  now  do  damage 
yearly  to  the  extent  of  a  hundred  million 
dollars,  will  be  more  common  and  more 
disastrous  in  the  proportion  of  two  or 
three  to  one ;  \yhole  square  miles  of  what 
is  now  fertile  farming  land  will  be  cut  up 
into  ditches  and  ridges  and  rendered 
absolutely  useless ;  irrigated  farming  will 
vanish  utterly  and  the  splendid  project 
of  a  great  system  of  inland  waterways, 
navigable  all  the  year  round,  will  become 
forever  impossible. 

As  long  ago  as  1896  Professor  Shaler 
of  Harvard,  than  whom  no  man  has 
spoken  with  greater  authority  on  the  sub- 
ject, estimated  that  in  the  upland  regions 
of  the  states  south  of  Pennsylvania,  alone, 
three  thousand  square  miles -of  fertile  soil 
had  been  absolutely  washed  away  and 
destroyed  by  floods  as  the  result  of  the 
uncontrolled  cutting  of  the  forests  and 
that  the  same  waste  was  still  in  progress 
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at  the  rate  of  more  than  one  hundred 
square  miles  of  soil  each  year. 

The  tremendous  effect  of  standing  tim- 
ber in  holding  back  floods  and  thus  pre- 
venting disastrous  soil  erosion  has  been 
strikingly  illustrated  by  careful  experi- 
ments made  by  the  Forest  Service.  Two 
tracts  of  land,  similarly  located  in  the 
San  Bernardino  country  of  California 
were  selected.  From  one  the  trees  had 
been  cut  off;  the  other  was  still  covered 
with  standing  timber. 

Careful  observation  and  actual  meas- 
urement showed  that  from  the  bare  tract, 
after  thirteen  inches  of  rainfall,  nearly 
fifty  per  cent  of  the  water  ran  off  at  once 
into  the  brooks.  From  the  forest  tract, 
after  nineteen  inches  of  rain  had  fallen, 
only  six  per  cent  of  the  water  ran  off 
immediately  into  the  streams,  the  rest 
soaking  into  the  ground. 

At  the  end  of  the  second  month  after 
the  rain  ceased  the  bare  tract  of  land 
was  absolutely  dry;  the  beds  of  the 
brooks  empty ;  the  whole  surface  covered 
with  dust  which  blew  about  in  the  wind. 
'  On  the  forest  tract,  on  the  other  hand, 
there  was  still  plenty  of  moisture  and 
the  brooks  which  drained  it  still  carried 
a  fair  supply  of  water,  which  gradually 
seeped  out  from  about  the  roots  of  the 
great  trees. 

In  addition  to  everything  else,  there- 
fore, the  reckless  destruction  of  the 
forests  means  droughts  and  crop  famines, 
dry  rivers  and  raging  floods,  fat  farm 
lands  swept  off  into  the  sea  and  irrigated 
valleys  turned  back  again  into  bare 
deserts.  Lumbering  is  one  of  the  half 
dozen  great  fundamental  industries — all 
concerned  with  the  development  and  use 
of  the  great  God-given  natural  resources 
of  the  country — upon  which  all  national 
prosperity,  all  well-being  and  happiness 
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ment  to  Gifford  Pinchot,  Chief  Forester 
of  the  National  Government  since  1898. 
Before  him  forestry  was  unknown  in 
America.  To  his  efforts  is  due  the  fact 
that  at  present  one-quarter  of  all  the 
standing  timber  in  the  country,  covering 
an  acreage  three  times  the  total  area  of 
the. state  of  New  York,  is  set  apart  in 
public  forest  reserves,  where  it  is  safe 
from  the  vandals'  axe  and  year  after  year 
produces,  in  increasing  abundance,  its 
regular  crop  of  marketable  lumber.  In 
doing  this  great  work,  Pinchot  has  done 
vastly  more.  He  has  set  up  a  new  ideal 
of  unselfish  public  service  before  the  rich 
young  men  of  the  United  States.  In  the 
new  Grand  Army  of  Volunteers,  which 
is  beginning  to  do  such  magnificent  work 
for  the  commonwealth  and  the  common 
weal,  Pinchot  was  the  pioneer.  Bom  to 
a  large  fortune  he  has  used  his  thorough 
education,  his  great  ability,  his  gracious 
tact,  in  the  patient  pursuit  of  a  patriotic 
purpose.  He — but  Pinchot  is  young.  He 
was  bom  since  the  Civil  war.  Pinchot 
can  wait.  It  is  the  forests  which  still 
need  immediate  attention. 

The  forests  which  are  still  standing 
cover  five  hundred  and  fifty  million  acres 
—about  one-quarter  the  whole  territory 
of  the  United  States.  Originally  nearly 
one-half  of  the  country  was  wooded.  Of 
these  standing  forests  one-quarter  is  pub- 
licly owned.  This  quarter  contains  only 
one-fifth  of  the  total  supply  of  standing 
timber.  Private  owners  have  gobbled  not 
only  three-quarters  of  the  total  area,  but, 
at  the  same  time,  four-fifths  of  the  total 
timber.  Scientific  forestry  is  practiced 
on  seventy  per  cent  of  the  public  forests. 
As  soon  as  the  Congress  can  be  persuad- 
ed to  make  the  necessary  appropriations 
it  will  be  extended  to  the  whole  area. 
And  even  on  the  privately  owned  three- 
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quarters  a  start  has  been  made.  As  a 
result  of  Pinchot's  efforts  and  of  his 
example  a  yearly  crop  of  lumber  is  now 
scientifically  harvested  on  one  per  cent 
of  the  vast  domain.  Altogether  nearly 
one-fifth  of  the  total  forest  area — includ- 
ing both  public  and  privately  owned 
forests — ^has  been  put  on  a  permanent 
and  sane  basis. 

But  that  is  only  a  beginning.  The 
Congress,  which,  under  the  dictatorship 
of  Cannon,  has  refused  to  pass  the  bill 
setting  aside  the  Appalachian  Forest  Re- 
serve, must  be  forced — at  whatever  cost 
to  political  fences  around  business  pas- 
tures— to  pass  the  bill  and  make  ample 
appropriations  for  the  proper  protection 
and  working  of  the  reserve. 

The  several  states  must  take  up  the  work 
as,  indeed,  most  of  them  have  promised, 
through  their  Governors,  to  do.  To 
Minnesota,  for  instance,  the  Federal  Gov- 
ernment has  already  given  a  great  tract  of 
primeval  pine  forest  which  lies  about  and 
encloses  Lake  Itasca  and  the  other  little 
lakes  which  are  the  ultimate  sources  of 
the  Mississippi.  There  are  fifteen  thou- 
sand acres  in  this  splendid  park  and  it 
has  been  turned  into  a  great  School  of 
Forestry  for  the  young  men  of  the  state. 
Minnesota  has  also  a  department  of 
Forestry  of  its  own  and  has  passed  laws 
encouraging  the  planting  of  forest  trees. 
What  this  means  to  the  whole  country 
may  be  gathered  from  the  statement  that 
before  the  Father  of  Waters  can  be 
turned  into  a  great  floodless  river  nav- 
igable all  the  year  round — instead  of  a 
dangerous  and  destructive  trunk  line 
sewer — there  must  be  at  least  three  mil- 
lion acres  of  forests"  planted  about  its 
headwaters.  When  that  is  done  and  after 
the  first  trees  have  reached  maturity,  the 
annual  harvest  under  scientific  forestry 
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is  estimated  at  not  less  than  seven  hun- 
dred million  board  feet— one-tenth  of  the 
total  production  of  pine  lumber  in  the 
greatest  year  of  its  production. 

With  both  the  national  and  state  gov- 
ernments at  work  the  private  owner  must 
be  controlled  and  taught  the  error  of  his 
ways. 

Already  a  beginning  has  been  made. 
Many  large  private  estates— ^among  which 
Biltmore,  George  Vanderbilt's  great 
plantation  in  the  Carolinas,  was  the  first 
— ^are  now  managed  by  scientific  forest- 
ers. Several  railroads,  all  of  which  con- 
sume vast  quantities  of  lumber  in  ties 
and  telegraph  poles,  have  started  forestry 
plantations  on  a  large  scale.  Notable 
among  these  is  the  great  Pennsylvania 
company,  which  has  established  at  Mor- 
risville.  Pa.,  a  large  forestry  nursery, 
where  millions  of  seedling  trees  have 
been  set  out,  to  be  transplanted  later  on 
waste  lands  owned  by  the  company  in 
various  parts  of  the  country. 

Most  important  and  most  significant 
of  all  is  the  announcement  recently  made 
by  Edward  Hines,  of  Chicago,  himself 
one  of  the  leading  lumbermen  of  the 
country,  and  a  partner  with  Frederick 
Weyerhaeuser  in  at  least  one  company 
with  enormous  holdings,  that  in  cutting 
the  timber  from  the  tracts  which  it  con- 
trols every  precaution  will  be  taken  to 
clean  up  the  slashings,  so  that  there  will 
be  practically  no  danger  from  forest 
fires. 

Mr.  Weyerhaeuser  is  credited  with 
owning  vastly  more  standing  timber  than 
any  other  man  in  the  United  States.  He 
works  through  a  large  number  of  cor- 
porations, in  each  of  which  he  is  the  con- 
trolling spirit.  The  total  holdings  of  the 
Weyerhaeuser  companies  is  said  to  be 
thirty  million  acres,  an  area  almost  equal 
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in  size  to  the  State  of  Wisconsin.  Almost 
all  the  great  industrial  corporations  are 
large  holders  of  standing  timber,  among 
them  the  United  States  Leather  Com- 
pany, which  holds  title  to  500,000  acres 
of  hemlock  timber.  Everywhere  the 
tendency  is  to  concentrate  ownership 
into  fewer  hands. 

Meanwhile  Congress  and  the  legisla- 
tures of  the  several  states  are  far  from 
doing  their  duty  in  the  direction  of  stop- 
ping the  present  waste  of  timber  and  in 
providing  for  a  future  supply,  which — 
unless  immediate  action  is  taken — will 
certainly  be  entirely  exhausted  within 
fifty  years.  Judging  by  the  experience 
of  European  nations  there  are  several 
directions  in  which  legislation  is  needed. 

In  Germany,  for  instance,  no  man  may 
cut  down  a  tree  without  replacing  it  by 
planting  two  or  three  more.  And,  if  the 
tiJiiber  be  growing  on  a  slope  which 
would,  if  deforested,  precipitate  a  con- 
siderable body  of  water  into  a  river — 
thus  causing  floods — the  trees  may  not 
be  cut  at  all,  except  such  a  small  portion 
of  them  as  each  year  reach  maturity. 

Most  important  of  all,  when  it  comes 
to  recreating  the  devastated  forests,  the 
Germans  do  not  tax  growing  forests 
for  thirt>'  years  after  the  young  trees 
are  first  planted.  By  that  time,  under 
proper  conditions  of  scientific  forestry, 
a  permanent  and  regular  annual  crop 
may  be  cut  and  the  forest  may  well  bear 
its  just  share  of  the  burden  of  taxation. 

It  would  seem  to  be  a  fair  and  wise 
government  which,  if  it  somewhat  cur- 
tails the  immediate  profit  of  the  forest- 
owner— to  the  end  that  the  people  may 
not  suffer — also  takes  from  him  a  part 
of  the  burden  when  he  iindertakt;s  the 
work  of  reforestation,  from  which  all 
the  people  are  to  profit. 


SHORTCUTTING  THE  ATLANTIC  SHORE  LINE 


By  WILLIAM  ATHERTON  Du  PUY 


I  HE  coastwise  trade  of  Delaware 
Bay  and  Chesapeake  Bay  com- 
bined amounts  to  more  in  ton- 
nage than  does  the  entire  for- 
eign trade  of  the 
nation.  Yet  all  inter- 
change between  the 
two  bays  must  take 
the  long. detour  by 
way  of  the  ocean 
when  they  could  be 
connected  by  a  canal 
fourteen  miles  long, 
and  318  miles  in  dis- 
tance saved. 

In  1907,18,000,000 
tons  of  freight  went 
to  Boston  by  water 
from  the  south,  the 
amount  being  four 
times  what  would 
have  gone  through 
the  Panama  Canal 
during  the  same  year 
had  it  been  complet- 
ed. All  this  shipping 
could  .  have  been 
saved  148  miles 
around  Cape  Cod 
and  the  dangers  of 
that  most  hazardous 
coastline  by  the  dig- 
ging of  a  canal  seven 
and  one-half  miles 
long  across  the  Cape. 
The  Delaware  and 
Raritan  Canal,  which 
virtually  connects 
New  York  and  Phila- 
delphia, was  being 
operated  on  a  basis 
for  getting  the  busi- 
ness in  1870,  and  in 
that  year  handled  as 
much  trade  as  did 
the  Suez  Canal,  it  ag- 
gregating 4,000,000 
tons  of  freight.  Yet 
soon  after  it  was 
bought  by  a  railroad 
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MiNOT  Ledge  Lighthouse.  Bosion. 

One  of  the  beacons  that  the  dangrerous  coast  line 

renders  necessary. 


company  and  suppressed;  expensive 
freight  rates  by  rail  followed,  with  the 
alternative  of  an  unnecessary  184  miles 
by  way  of  the^  ocean.  The  South  is  now 
producing  more  than 
a  billion  dollars' 
worth  of  raw  ma- 
terial annually  and 
consuming  hundreds 
of  millions  of  dollars' 
worth  of  manufac- 
tured products.  Yet 
all  of  these  pay  high 
freight  rates  by  rail 
or  are  forced  to  take 
the  long  and  hazar- 
dous trip  by  water 
around  Cape  Hat- 
teras.  Yet  the  water- 
ways back  of  Hat- 
teras  but  need  im- 
proving to  obviate 
the  danger  and 
greatly  shorten  the 
distance. 

In  all  700  miles, 
nearly  half  the  dis- 
tance by  the  present 
route,  could  be 
clipped  off  the  trip 
from  Boston,  Mass., 
to  Beaufort,  N.  C, 
a  placid  inland 
waterway  could  be 
substituted  for  a 
dangerous  open  sea 
along  a  treacherous 
coast,  the-  cheapest 
of  t  r  a  f  f  i  c,  that  of 
tugs  and  barges, 
could  be  established 
for  the  whole  of  the 
Atlantic  seaboard, 
and  a  safe  harbor 
brought  to  every  city 
and  hamlet  along  the 
route  by  the  simple 
building  of  the  nec- 
essary links  to  com- 
plete the  water 
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chain.  To  accom- 
plish this  there  is 
the  proposition 
for  an  inland 
coastal  canal  for 
the  Atlantic  sea- 
board  which, 
though  still  some- 
what in  the  form- 
ative state,  is  des- 
tined to  be  one  of 
the  great  govern- 
mental movements 
of  the  near  future. 
The  series  of 
inlets  along  the 
coast  form  the 
greater  part  of 
the  waterway  pro- 
posed. The  cut- 
ting of  the  chan- 
nel through  Cape 
Cod  will  allow  a 
protected  passage 
from  Boston  Bay 
into  Long  Island 
Sound  and 
through    New 

York  Bay  to  the  New  Jersey  Shore.  The 
cut  across  that  state  of  thirty-one  miles 
supplies  the  link  to  the  Delaware  River 
above  Philadelphia,  while  fourteen  miles 
of  canal  will  connect  Delaware  Bay  and 
Chesapeake  Bay.     Back  of  Hatteras  the 


problem  is  simple. 
In  none  of  these 
links  are  there 
engineering  diffi- 
culties  of  any 
great  magnitude 
to  overcome. 
There  is  merely 
the  p  r  o  b  1  e  m  of 
excavation  to  be 
made  and  the  heci'* 
essary  money  with 
which  to  make  it. 
There  is  not  even 
the  task  of  blast- 
ing a  way  through 
rock  ledges,  for 
there  is  practically 
no  rock  encoun- 
tered in  any  of  the 
projects.  All  that 
is  needed  is  the 
wherewithal  to 
make  the  dirt  fly 
and  an  attractive, 
alluvial  soil  is 
supplied  for  the 
flying.  Not  even  a 
tide  lock  is  deemed  necessary  in  all  the 
plans,  and  when  the  scheme  is  worked  out 
there  will  be  smooth  sailing  over  an  un- 
obstructed course  throughout  the  entire 
distance,  with  no  obstacles  and  no  fees  to 
pay  for  the  privilege. 


Hampton  Moorr.  Congressman  prom  Philadel- 
phia AND  President  of  the  Ati-antic 
Deeper  Waterways  Association. 


AN  ABANDONED  CANAL  CUTTING  IN  THE  DISMAL  SWAMP. 
A  stretch  of  marsh  typical  of  the  coast  regions  of  Virginia  and  the  Carolinas^ 
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Thirty  million  people  live  tributary  to 
this  region  which  does  the  mass  of  the 
trade  of  the  nation,  and  all  of  these 
would  feel  the  effect  of  water  traffic 
rates  which  have  been  demonstrated  to 
be  sixty-six  per  cent  cheaper  on  the  av- 
erage than  transportation  by  rail,  and 
under  most  favorable  conditions  to 
amount  to  less  than  one-sixth  of  that 
cost.  Coal  would  be  cheaper  in  every 
household  in  New  England.  Manu- 
facturers in  the  North 
would  receive  cotton 
burdened  with  a  much 
lighter  freight  charge 
and  the  cities  would 
get  Southern  produce 
cheaper.  The  South 
would  r  e  c  e  i  ve  its 
manufactured  materials 
at  a  lower  price  and 
find  markets  opened  to 
produce  that  could  not 
be  reached  on  the  old 
basis.  The  country 
tributary  reaching  far 
into  the  interior  would 
pour  its  production 
down  into  this  trough 
of  trade  for  distribu- 
tion and  reap  the  bene- 
fits it  would  offer. 

This  inviting  pros- 
pect of  800  miles  of 
placid,  protected  waters 
skirted  by  green  fields 
and  prosperous  manu- 
facturing cities  taking 
the  place  of  twice  that 
distance  of  storm-swept  ocean,  rimmed  by 
lurking  sand  banks  and  jagged,  rock- 
toothed  cliffs,  would  mean  things  untold 
to  the  trade  of  the  nation.  It  would 
mean  the  supplanting  of  danger  for 
safety,  extravagance  for  economy,  and 
seaport  privileges  to  an  entire  seacoast. 

Then  the  main  waterway  would  be- 
come a  nucleus  for  a  system  of  canal 
transportation  that  might  be  developed 
indefinitely,  for  the  conditions  are  invit- 
ing for  the  extension  southward  to 
Florida  and  ultimately  to  the  Mississippi 
and  the  Rio  Grande.  The  Schuylkill 
Canal  runs  into  the  coal  producing  sec- 
tions of  Pennsylvania  and  once  was  em- 
ployed in  bringing  coal  to  tide  water,  and 


cents  a  ton.  It  was  bought  by  the  Read- 
ing Railroad  and  has  fallen  into  disuse 
and  the  present  rate  for  the  same  haul 
is  $1.40  a  ton.  The  Chesapeake  and 
Ohio  C^nal  has  suffered  a  similar  fate,  as 
has  the  Lehigh  and  others. 

These  might  be  taken  over  by  the  gov- 
ernment and  made  part  of  the  enlarged 
system.  Albert  Galletin,  Secretary  of  the 
Treasury  for  Thomas  Jefferson  a  hun- 
dred years  ago,  and  one  of  the  men  who 


Traffic  on  thk  Present  Chesapeake  and  Delaware  Canai. 

This  canal  will  form  part  of  the  waterway  from 

Massachusetts  to  Florida. 


has  left  his  imprint  upon  the  nation's 
developing  map,  planned  the  connection 
of  the  Tennessee  River  with  the  Atlantic 
Ocean  and  also  sought  to  reach  the  head- 
waters of  the  Ohio  with  a  canal  from  the 
seaboard. 

In  the  face  of  which  facts  the  business 
interests  of  the  Atlantic  Coast  are  lining 
up  under  the  leadership  of  the  Atlantic 
Deeper  Waterways  Association  and  pro- 
pose continuing  an  organized  business 
campaign  for  a  coastwise  water  route 
until  their  requests  are  granted  by  Con- 
gress. They  are  asking  and  will  continue 
to  ask  that  the  canal  be  cut  through  Cape 
Cod,  that  the  Delaware  and  Raritan 
Canal  be  taken  over  by  the  government, 


performed  the  service  profitably  at  forty     improved  and  enlarg5j^^.^|^^|  \!&t/B^lC 
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connecting  the  Delaware  and  the  Chesa- 
peake Bay  be  taken  over  and  adapted  to 
the  trade,  and  that  the  waterway  bank  of 
Hatteras  be  completed. 

Congressman  J.  Hampton  Moore  of 
Philadelphia  stands  sponsor  for  the  At- 
lantic Seaboard  deep  waterways,  and  is 
the  active  spirit  and  official  head  of  the 
Association.  Still  back  of  it  is  the  great 
movement  in  favor  of  Inland  Waterways 
in  general  which,  during  the  past  year, 
has  grown  into  a  rec- 
ognized policy  of  the 
nation  to  be  worked 
out  during  the  next 
decade  and  the  next. 
It  is  the  nonpartisan 
policy  in  which  the 
governors  of  all  the 
states  have  met  in 
agreement  with  Presi- 
dent Roosevelt  and 
in  which  the  leaders 
of  both  parties  have 
declared  themselves 
in  perfect  accord. 

As  the  policy  of  In- 
land Waterways  on  a 
large  scale  takes 
shape  the  great  un- 
dertakings that  on  the 
face  of  it  appear  most 
imperatively  neces- 
sary are  the  establish- 
ment of  the  Missis- 
sippi navigable  chan- 
nel from  the  Great 
Lakes  to  the  Gulf  and  the  Coastal  Canal 
along  the  Atlantic  seaboard.  These  are 
not  rival  but  companion  movements,  the 
one  as  important  as  the  other  and  both 
parts  of  the  great  scheme  of  providing 
ample  transportation,  for  a  lack  of  which 
progress  is  being  retarded. 

The  proposed  cjit  which  would  link 
Massachusetts  Bay  with  Long  Island 
Sound  would  save  170  miles  in  the  trip 
between  Boston  and  New  York  or  other 
points  south  for  those  vessels  which  cus- 
tomarily skirt  entirely  outside  of  the 
dangers  of  Nantucket  Shoals.  For  those 
vessels  that  run  the  risk  of  going  inside 
among  dangerous  reefs  and  taking  the 
shortest  possible  route  there  would  still 
be  a  saving  of  seventy  miles.  These  sav- 
ings for  each  vessel  that  makes  the  trip 
into  Boston  from  the  south  in  one  year 


would  amount  to  sufficient  mileage  to 
wrap  many  times  around  the  world  in 
criss  crosses  from  all  points  of  the  com- 
pass. 

Aside  from  the  saving  in  miles  and 
time,  there  is  the  consideration  of  the 
vessels  that  batter  themselves  to  pieces 
off  Cape  Cod  every  year  and  the  toll  in 
human  life  that  these  dangerous  rocks 
annually  reap.  Within  the  last  twenty 
years    a   thousand    wrecks    have    taken 
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A  Rough  Stretch  Along  the  Massachusetts  Coast. 


their  places  along  this  stretch  of  coast  as 
monuments  to  its  treachery,  and  unnum- 
bered lives  have  been  offered  up  with 
them.  It  is  a  veritable  graveyard  of 
craft.  Statistics  show  that  a  stretch  of 
thirty  miles  along  Cape  Cod  is  respon- 
sible for  one-fourth  of  the  disasters  of 
the  whole  New  England  coast. 

Added  still  to  these  losses  is  the  direct 
cost  of  insurance  which  is  assessed 
against  every  cargo  that  rounds  Cape 
Cod  and  runs  its  well  recognized  dan-, 
gers.  This  sum  in  itself  is  estimated  as 
sufficient  to  build  and  maintain  the  canal. 
The  very  material  delays  that  are  con- 
stantly occasioned  by  bad  weather  would 
also  be  obviated. 

Such  a  canal  across  the  cape  has  been 
planned  since  the  very  early  days  of  the 
colonies.    In  1676  Samuel  Sewell  wrote 
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that,  "Mr.  Smith,  of  Sandwich,  rode 
with  me  and  showed  me  the  place  which 
some  had  sought  to  cut,  for  to  make  a 
passage  from  the  south  sea  to  the  north." 
As  a,  local,  state  and  national  issue  the 
project  has  been  recurring  ever  since 
until  just  now  private  enterprise  is 
threatening  to  build  the  canal  and,  of 


Map  Showing  the  Proposbd  Canal  Along  thb  Atlantic 

Coast.  Which  Will  Link  Massachusetts 

Bay  With  the  Florida  Keys. 


necessity,  assess  the  boats  going  through 
it  for  the  cost. 

The  task  of  digging  it  has  no  special 
difficulties.  The  cut  would  be  entirely 
through  a  sand  and  gravel  formation 
and  would  be  expensive  in  proportion  to 
the  size  and  depth  decided  upon.  There 
would  be  a  very  great  difference  between 
the  cost  of  a  canal  sixteen  feet,  twenty- 
eight  feet  or  thirty-five  feet  deep,  but  for 
even  the  largest  the  cost  would  not  be 
prohibitive. 


The  Delaware  and  Raritan  Canal  when 
developed  in  proportion  to  the  national 
idea  of  such  a  waterway,  would  be  thirty- 
one  miles  in  length,  connecting  the  waters 
of  New  York  Harbor  through  the  Rari- 
tan Bay  at  New  Brunswick  with  the  Dela- 
ware River  at  Bordentown.  If  it  were 
twenty-eight  feet  in  depth  it  would  cost 
something  like  $25,000,000. 
It  would  reduce  the  dis- 
tance between  New  York 
and  Philadelphia  from  247 
miles  to  ninety  miles,  or 
nearly  seventy  per  cent,  and 
at  the  same  time  complete 
one  of  the  most  important 
parts  of  the  proposed  con- 
'  tinuous  waterway. 

This  canal  actually  dem- 
onstrated itself  by  develop- 
ing a  trade  of  57,000  tons 
in  1835,  shortly  after  it  was 
completed,  to  4,000,000  in 
the  year  1870,  when  it 
reached  the  height  of  its 
usefulness.  In  that  year 
the  Pennsylvania.  Railroad 
leased  it  for  a  term  of  999 
years  and  its  trade  has 
since  been  suppressed  and 
it  is  now  used  scarcely  at 
all. 

The  original  canal  was 
built  in  three  years  despite 
the  crudeness  of  the  ma- 
chinery of  those  early  days. 
There  are  no  difficulties  to 
be  met  and  merely  the  prob- 
lem of  accomplishing  the 
given  amount  of  excavation 
is  to  be  solved.  The  old 
'  canal  can  accommodate 
craft  drawing  no  more  than 
six  feet  of  water  and  would 
be  of  no  great  value  to  the 
government,  and  its  route  might  not  be 
followed  in  the  plans  eventually  decided 
upon,  for  there  are  other  available  routes. 
This  canal  would  bear  most  directly 
upon  the  domestic  commerce  of  New 
York  and  Philadelphia.  In  this  con- 
nection it  is  interesting  to  correct  the 
error  in  the  commonly  accepted  belief 
that  the  most  important  trade  of  New 
York  City  is  its  foreign  trade.  On  the 
contrary,  the  domestic  waterborne  traf- 
fic of  that  harbojigifeiiore  than  five  times 
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as  g^eat  in  bulk  as 
is  its  foreign  trade. 
The  value  of  the 
foreign  trade  in 
1907  was  $1,500,- 
000,000,  while  the 
domestic  trade 
amounted  to  $8,- 
000,000,000. 

The  third  link  in 
the  chain,  the 
Chesapeake  and 
Delaware  Canal,  as 
at  present  existing, 
is  similar  to  that  in 
New  Jersey, 
though  larger  and 
better  maintained. 
It  has  fallen  large- 
ly into  disuse  and 
is  now  capable  of 
handling  practical- 
ly none  of  the  trade 
that  it  would  ac- 
commodate under 
the  right  conditions. 
It  is  fourteen  miles 

long  and  if  developed  would  save  a  dis- 
tance 318  miles  between  Baltimore  and 
Philadelphia. 

At  present  it  has  a  depth  of  ten  feet. 
Government  engineers  have  examined 
the  present  canal  and  calculated  the  ex- 
pense of  its  purchase  and  development 
into  a  magnificent  waterway  with  thirty 


In  Florida  the  Canals  Pass  Through  Rf.gions 
Where  Vegetation  Runs  Riot. 


feet  depth  and 
place  the  figure  at 
$17,000,000.  This 
link  in  the  inland 
waterway  is  also 
without  any  ma- 
terial difficulties  to 
be  met  and  could 
b  e  readily  and 
quickly  completed. 
This  connection 
between  the  Dela- 
ware and  Chesa- 
peake bays  is  con- 
sidered the  most 
important  one  in 
the  whole  chain. 
These  two  bodies 
of  water  have  a 
shore  line  of  2,500 
miles  with  5  00 
tributary  streams 
and  10,000  regis- 
tered vessels.  The 
estimated  tonnage 
of  the  shipping  of 
the  two  is  placed  at 
70,000,000.  In  the  states  bordering  on 
the  two  bays  there  is  a  population  of  12,- 
000,000  people.  The  great  coal  produc- 
ing sections  of  the  world  are  immediately 
tributary  to  them  and  the  ability  of  the 
section  to  handle  economically  the  great 
masses  of  freight  brought  down  affects 
the  well  being  of  half  the  people  of  thej 
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United  States  and 
coal  consumers  in 
many  parts  of  the 
world. 

Finally  comes  the 
last  link  that  connects 
all  the  other  with  the 
great,  productive 
South,  the  Norfolk- 
Beaufort  route  behind 
Cape  Hatteras.  Al- 
ready the  national 
government  has  ap- 
propriated funds  and 
is  even  now  digging 
such  a  canal  for  the 
accommodation 
of  small  craft  only. 
This  may  be  easily 
enlarged  when  the 
necessity  arises  for 
the  accommodation  of 
the  largest  ships 
afloat.  From  Beau- 
fort Inlet  in  North 
Carolina  a  land  cut  is 
to  be  made  which  will  utilize  Core 
Creek  and  Pamlico  Sound, thence  through 
Croatan  Sound  and  Albemarle  Sound 
and  other  smaller  bodies  of  water  until 
the  Elizabeth  River  is  reached  and, 
through  it,  Norfolk  harbor. 

The    formation    here   and   on   to   the 


A  Canal  Lock  on 
Will  be 


A  Lock  in  the  Chesaprakb  and  Delaware  Canal, 


THE  Albemarle  and  Chesapeake  Canal  Which 
Abandoned  as  Too  Narrow  for  Pro- 
posed Heavier  Traffic. 


southward  is  peculiar.  Along  the  coast 
a  series  of  sandy  islands  have  been 
thrown  up  by  the  action  of  the  waves  and 
back  of  this  is  a  string  of  protected 
inlets.  These  range  all  the  way  to  Flor- 
ida and  through  them  is  planned  the  ulti- 
mate  extension   of  the   scheme. 

Each  link  in  the  chain 
is  regarded  as  a  desir- 
able and  advisable  un- 
dertaking with  a  view  to 
its  local  significance 
only,  but  the  waterway 
is  of  importance  on  the 
large  scale,  when  cor>sid- 
ered  from  the  standpoint 
of  continuous  waterway 
that  will  not  merely  ac- 
commodate existing 
trade  but  open  up  a  new 
era  of  activity  in  inter- 
change between  •the  re- 
mote sections  upon 
which  it  will  draw.  Safe 
going  for  tug  boat  and 
barge  traffic  means  the 
cheapest  hauling  that  is 
known  to  man  and  this 
would  be  the  ideal  con- 
ditions for  the  naviga- 
tion of  the  canal. 
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NEW  HOME  OF  MR.  TAFT 

By  NEWTON  FOREST 


'HEN  William  Howard 
Taft  steps  into  the 
White  House  at  noon 
on  the  fourth  of  March 
as  the  new  President  of 
the  United  States  of 
America,  he  will  find  a 
model  home  equipped 
with  every  modern  convenience;  that  is 
what  other  Presidents  have  never  en- 
joyed. Before  the  election  of  President 
Roosevelt  few  changes  had  been  made 
in  the  White  House  since  the  days  of 
John  Quincy  Adams,  when  it  was  re- 
built after  being  fired  by  the  marauding 
British  troops,  only  the  walls  being  left 
standing. 


The  Executive  Mansion,  as  it  was 
called  before  the  advent  of  Mr.  Roosevelt 
—he  dubbed  it  officially  'The  White 
House" — was  the  first  public  building 
Ncrected  at  the  seat  of  government.  The 
architect  was  James  Hoban,  who  drew 
his  plans  closely  after  those  of  the  seat 
of  the  dukes  of  Leinster,  near  Dublin, 
Ireland.  George  Washington,  himself, 
selected  the  site,  laid  the  corner  stone  on 
October  13,  1792,  and  lived  to  see  the 
building  completed.  John  Adams,  how- 
ever, was  the  first  President  to  occupy  it, 
which  he  did  in  1800. 

When  Mr.  Roosevelt  entered  the 
White  House  he  found  that  Uncle  Sam 
had  supplied  him  with  nothing  more  than 
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an  antiquated  flat  over  what  might  be 
termed  part  of  a  national  museum,  and 
this  flat  was  crowded  around  by  public 
offices.  State  dinners  were  being  held  in 
a  draughty  upstairs  hallway;  reception 
guests  were  making  their  entrance  from 
a  front  window,  and  the  President  him- 
self couldn't  take  a  bath  in  his  own 
cramped  quarters  without  being  dis- 
turbed by.  some  intruder.  This  state  of 
affairs  put  the  President  up  in  arms,  and 
he  told  the  leaders  in  both  houses  of  Con- 
gress in  a  straightforward  way  that  a 
president  of  a  respectable  nation  should 
be  provided  with  a  better  home.  It  was 
only  a  short  time  after  this  interview  that 
the  money — and  plenty  of  it — ^was  ap- 
propriated for  the  new  White  House.  An 
office  building  was  promptly  erected  for 


the  President  and  his  host  of  clerks 
which  is  connected  with  the  main  build- 
ing by  an  esplanade,  and  the  old  Execu- 
tive Mansion  was  again  restored  to  its 
dignified  grandeur.  All  of  the  broken 
and  much  abused  furnishings  were  sold 
at  auction  and  new  and  simple  sanitary 
furniture  put  in.  The  whole  of  the  in- 
terior, of  the  building  was  then  redeco- 
rated in  classic  good  taste,  and  the  White 
House  today  is  the  most  stately  type  of 
colonial  mansion  in  America. 

Besides  those  already  referred  to  many 
other  alterations  and  changes  were  made. 
The  public  entrance — now  the  Presi- 
dent's private  entrance — was  formerly  on 
the  north  front,  now  it  is  through  a 
colonnade  on  the  east.  This  leads  to  the 
basement  corridor,  on  the  walls  of  which 
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are  hung  the  portraits 
of  the  mistresses  of  the 
White  House,  including 
those  of  Angelica  Sing- 
leton Van  Buren,  who 
was  mistress  of  the 
Mansion  durine  Presi- 
dent Van  Buren  s  term ; 
Mrs.  Tyler,  Mrs.  Polk, 
Mrs.  Hayes,  Mrs.  Har- 
rison and  Mrs.  Roose- 
velt. The  portrait  of 
Mrs.  Hayes  was  pre- 
sented by  the  Woman's 
National  Temperance 
Union,  in  recognition 
of  the  cold  water  re- 
gime of  the  White 
House  during  President 
Hayes'  term.  From  the 
corridor  broad  stairs 
lead  up  to  the  main 
corridor,  from  which 
access  is  had  to  the 
East  Room,  and  the 
Blue,  Green  and  Red 
rooms,  which  take 
name  from  the  predominating  color  of 
the  decorations  and  furnishings.  The 
East  Room,  or  official  state  parlor,  used 
for  receptions,  is  a  magnificent  apartment 
forty  feet  wide  by  eighty-two  feet  in 
length,  and  with  a  ceiling  twenty-two 
feet  high,  from  which  hang  three  mass- 
ive crystal  chandeliers.    The  decorations 


Whxrb  Prbsidrnt  Taft  Will  Play  Tbnnis. 


The  Prbsidbnt*s  New  Office  and  the  "Presidential  Chair." 
The  new  cabinet  room  adjoins  through  the  folding  doors. 


of  walls  and  ceilings  are  in  white  and 
gold,  with  mouldings  and  tablet  orna- 
mentation in  relief,  and  window  drap- 
eries in  old  gold. 

The  Blue  Room,  oval  in  shape,  is  the 
President's  reception  room.  In  this 
room  Mr.  Taft  will  stand  and  shake 
hands  with  all  who  may  wish  to  go 
whenever  there  is  a 
public  reception.  The 
walls  of  this  room  are 
covered  with  rich  blue 
corded  silk,  and  the 
window  hangings  are 
blue  with  gold  stars  in 
the  upper  folds.  On 
the  mantel  is  the  clock 
of  gold  presented  by 
Napoleon  I  to  Lafay- 
ette and  by  him  to 
Washington;  on  either 
side  stand  the  bronze 
vases  presented  to 
Washington  at  the 
same  time. 

The  new  state  dining 
room  of  the  White 
House  makes  glad  the 
eye    of   the    one    who 
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be  an  invited  guest  to  a  banquet  there. 
This  handsome  room  is  paneled  in  dark 
English  oak  and  decorated  with  heads  of 
American  big  game.  To  this  collection 
of  trophies  have  been  added  several  fine 
specimens  killed  by  President  Roosevelt. 
The  white  marble  mantel  is  surmounted 
by  an  old  Flemish  tapestry  depicting  a 
country  scene  and  having  in  a  panel  a 
verse  from  Virgil  in  praise  of  hunting. 


The  Red  Room. 

The  portrait  of  WashinRton.  over  the  mantel,  was  taken  from  its  frame  and  carried 

to  safety  by  Dolly  Madison  when  the  British  pillaged  the  White  House  in  1814. 


The  massive  mahogany  table   will   seat 
one  hundred  guests. 

President  Taft's  comfort,  however, 
will  not  be  the  only  thing  that  is  to  be 
well  looked  after,  for  during  Mr.  Roose- 
velt's term  of  office  the  Congress  has 
made  excellent  provisions  for  the  better 
protection  of  the  life  of  our  President. 
The  law  now  provides  a  death  penalty 
for  an  attempt  upon  his  life,  while  a  mere 
threat  to  kill  him,  or  even  the  advising  of 


another  to  do  so,  is  punishable  by  impris- 
onment for  a  long  term  of  years.  In  the 
new  Union  Depot  at  Washington  there  is 
provided  a  handsome  private  waiting 
room  which  Mr.  Taft  will  use  whenever 
leaving  the  capital,  so  that  he  will  not 
come  in  contact  with  the  masses  of  the 
traveling  public.  This  will  prevent  the 
repetition  of  the  Garfield  tragedy.  To 
guard  against  another  McKinley  tragedy 
the  secret  service  force 
assigned  to  protect  the 
President  has  been  con- 
siderably increased,  and 
these  men  are  the  only 
ones  in  the  service  who 
can  safely  disregard  the 
President's  order.  Mr. 
Roosevelt  never  liked 
to  have  these  men 
around  and  tried  in 
many  ways  to  evade 
them,  but  they  are  al- 
ways on  the  job.  Who- 
ever is  President  must 
forever  be  dogged  by 
these  hawk-eyed  men, 
for  that  is  their  sole 
business.  They  even 
guard  the  President's 
chamber  while  he 
sleeps. 

President  Taft  will 
have  many  advantages 
and  pleasures  which 
former  occupants  of 
the  White  House  never 
dreamed  of.  When  he 
travels  all  of  his  ex- 
penses will  be  paid  by 
the  government,  for 
which  purpose  just 
$2,083  a  month  is  laid 
aside  in  Uncle  Sam's 
money  box.  If  he 
wishes  to  take  a  sea 
the  choice  of  two  pri- 
at  his  command  —  the 
The   May 


trip    he    has 
vate     yachts 

Mayiiower  dLXxd   the  S\lph,      ^ 

ilower  is  a  boat  of  2,700  tons,  and  was 
built  especially  for  Mrs.  Ogden  Goelet, 
who  originally  paid  $800,000  for  it.  Dur- 
ing the  Spanish  War  the  government 
purchased  it  for  $450,000.  It  has  re- 
cently been  luxuriously  furnished  to  meet 
the  demands  of  the  President  and  his 
family.    While  Mrs.  Roosevelt  occasion- 
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ally  uses  this  craft  for  pleasure  trips, 
President  Roosevelt  says  there  is  not 
room  enough  on  it  for  him,  and  he  has 
only  made  use  of  it  when  he  was  obliged 
to  do  so  officially.  When  he  visited 
Panama  he  took  a  battleship.  If  the 
Mayflower  is  too  small  to  hold  Mr. 
Roosevelt  it  is  a  cocksure  thing  that  it 
will  not  hold  Mr.  Taft. 

When  Mr.  Taft  becomes  President 
should  it  be  his  misfortune  to  become 
sick  he  will  have  no  doctor  bills  to  pay, 
for  being  the  commander-in-chief  of  the 
army  and  navy,  he  may  call  in  the  serv- 
ices of  army  surgeons,  part  of  whose 
duty  it  is  to  give  medical  attention  to 
officers  and  their  families.  Moreover, 
should  he,  by  ill  fate,  die  in  office,  all  of 
his  funeral  expenses  would  be  defrayed 
by  the  government,  and  his  widow  would 


be  given  a  life  pension  of  $5,000  a  year 
and  the  free  use  of  the  mails. 

In  order  that  Mr.  Taft  may  not  be  an- 
noyed by  petty  details,  he  will  have  an 
office  force  receiving  $62,000  a  year, 
headed  by  a  private  secretary  who  will 
receive  $7,500  a  year  in  addition.  A 
contingent  fund  of  $20,000  will  be  al- 
lowed him  for  stationery,  reference  books 
and  the  like.  He  will  not  be  bothered 
with  any  great  amount  of  official  mail, 
for  his  three  secretaries  will  attend  to  all 
matters  of  minor  importance,  and  there 
will  be  but  a  small  percentage  of  his  cor- 
respondence to  which  he  will  have  to 
dictate  replies.  Not  like  in  days  of  old, 
it  will  be  a  rare  occasion  when  he  sits 
down  to  pen  a  letter — his  duty  will  be  to 
merely  sign  his  name  to  a  small  percent- 
age of  the  letters  that  are  written  in  the 
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White  House  office — a  percentage  that  is 
indeed  very  small. 

The  government  pays  for  all  the 
servants  of  the  White  House,  even  to  the 
man  who  shaves  the  President.  But  Mr. 
Taft  will  have  to  pay  his  coachman  out 
of  his  own  pocket,  as  well  as  provide  his 
own  horses  for  driving  and  riding  pur- 
poses. President  Roosevelt  has  always 
preferred  a  carriage  to  an  automobile, 
although  at  Oyster  Bay  last  summer  he 
was  induced  to  use  a  motor  car  and  liked 
it  pretty  well.  However,  he  has  never 
used  one  in  Washington.  Whether  Mr. 
Taft  will  take  kindly  to  the  automobile 
as  an  official  vehicle  cannot  be  guessed 
at  this  time,  but  the  time  is  sure  to  come 
when  a  motor  car  will  be  a  part  of  the 
equipment  of  the  White  House. 

Mrs.  Taft  has  the  reputation  of  being 
an  excellent  housekeeper,  but  little  of  this 

S6 


kind  of  work  will  fall  to  her  lot  as  mis- 
tress of  the  White  House.  A  steward  is 
provided  at  $1,800  a  year  to  look  after 
such  matters.  It  is  his  duty  to  hire  all 
the  servants,  give  orders  to  the  house- 
keeper and  do  all  of  the  marketing.  This 
important  functionary  is  provided  with 
a  government  dayton  wagon  to  do  his 
shopping.  He  is  a  sworn  government 
official,  who  under  the  terms  of  a  bond 
of  $20,000,  given  before  he  enters  upon 
his  duties,  is  personally  responsible  for 
all  government  property  used  in  the 
White  House.  This  includes  table  linen, 
plate,  glass,  furniture,  carpets  and  orna- 
ments. Whenever  the  first  lady  of  the 
land  wishes  any  repairs  or  changes  made 
she  has  simply  to  call  upon  the  engineer 
officer  of  the  army,  who  is  detailed  in  the 
dual  capacity  of  superintendent  of  public 
buildings  and  grounds  and  master  of 
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ceremonies  at  the  White  House.  He  is 
allowed  $35,000  a  year  for  the  care  of 
and  refurnishing  of  the  mansion  and  an 
equal  amount  for  repairs,  $6,000  for  fuel, 
$9,000  for  greenhouses,  and  $4,000  for 
taking  care  of  the  White  House  grounds. 
All  food  bills,  including  those  for  which 
the  President  must  contract  for  the  four 
state  dinners  given  each  year,  or  for  the 
entertainment  of  distinguished  foreigners 
in  Washington,  must  be  paid  out  of  his 
own  private  funds.  The  four  state  ban- 
quets usually  cost  about  $1,000  each. 
The  floral  decorations  for  the  White 
House,  however,  come  from  the  govern- 
ment gfreenhouses.  The  music,  too,  is 
free,  being  furnished  by  the  famous 
Marine  Band  at  Washington. 


In  the  basement  of  the  White  House 
the  new  mistress  will  find  two  modern 
kitchens,  a  large  laundry  room  and  a 
wonderful  pantry  containing  an  electric 
dish-heater  with  a  capacity  of  3,000 
dishes  and  plates.  At  the  state  dinners, 
over  which  she  presides,  the  viands,  pre- 
pared in  her  two  kitchens  by  one  of  the 
best  caterers  in  the  country,  will  be 
served  on  a  $30,000  service  of  Wedg- 
wood china,  besides  the  new  glassware 
bought  under  the  Roosevelt  regime,  and 
the  historic  silver  plate  which  has  been 
collected  by  White  House  matrons  since 
Adams'  time.  On  formal  occasions  the 
guests  will  be  presented  to  Mrs.  Taft  by 
uniformed  army  and  naval  officers  de- 
tailed, as  social  aides  to  the  President. 


NOTHING  WRONG  AT  PANAMA 


By  ROY  CRANDALL 


fID  a  portion  of  the 
Gatun  Dam  slip  and 
sink  ?    If  so,  why  ? 

Some  say  it  did — 
some  in  fact,  say  that 
the  Utopian  plan  of  the 
engineers  who  were 
hurled  into  the  task  of 
constructing  the  Isthmian  Canal  by  an 
eager  President,  is  to  float  the  vast  struc- 
ture of  sand  and  clay  on  an  oozing  sea 
of  mud,  and  that  some  fine  day  the  en- 
tire mountain  now  being  erected  will  sink 
out  of  sight  and  let  the  unleashed 
Chagres  Lake  there  to  be  formed,  carry 
destruction  to  the  balance  of  the  big 
work. 

To  which  pessimistic  prediction — when 
I  voiced  it  to  an  official  of  the  Construc- 
tion Department  of  the  Canal  a  few  days 
since,  came  back  the  reply:  "Veriest 
tommyrot,  sir;  veriest  tommyrot,  and 
with  no  grounds  for  its  repetition.  The 
foundation  under  the  dam  site  is  clay, 
conglomerate  and  sandstone.  Borings 
have  revealed  it  and  test  pits  have  proved 
it." 

To  supplement  the  statements  letters 
and  reports  were  produced,  all  tending 


to  show  that  though  the  earth  may  slip 
and  slide  on  the  Isthmus,  and  though 
pessimists  may  claim  that  the  present 
route  was  conceived  in  chicane  and  born 
in  graft  the  Commission  is  calmly  of  the 
belief  that  the  work  has  been  planned  in 
wisdom  and  is  being  progressed  with 
safety  and  certainty. 

^oday  one  editorial  cavalcade  with 
civil  engineers  in  attendance  is  nearing 
the  Isthmus  bent  on  learning  the  true 
nature  of  the  foundation  on  which  the 
dam  is  to  rest  or  not  to  float,  and  a  Con- 
gressional junketing  delegation,  called 
by  courtesy  an  investigating  delegation, 
is  also  en  route  for  the  Canal  zone.  Presi- 
dent-elect Taft  has  also  determined  that 
they  must  "Missouri  him"  before  he 
moves  his  trundle  bed  into  the  White 
House  and  places  his  slippers  before  the 
grate  where  Theodore's  slippers  now 
toast. 

If  the  Ruler-to-be ;  the  wielder  of  the 
Archimedian  lever  and  his  entourage,  and 
the  Congressional  Canal  critics  are  to  ask 
questions  when  they  arrive  at  the  head- 
quarters of  the  Chief  Engineer  here  is 
what  they  will  be  told : 

One-That  while  ij^jjjprins^ij^^f^ 


TENTH  STREET.  COLON.  BEFORE  PAVING 


embarrassed  by  frequent  land  slides  the 
results  have  had  no  effect  on  final  results 
and  that  steps  have  been  promptly  taken 
to  guard  against  damage  from  this  class 
of  unlooked  for  contingencies. 

Two — ^That  ground  water  has  been 
found  under  the  site  of  the  dam  in  the 
conglomerate  and  through  the  stratum  of 
soft  sandstone ;  the  source  of  supply  af)- 
parently  being  ground  water  from  the 
hills  to. the  Southeast  and  at  a  consider- 
ably higher  elevation. 

Three — That  there  is  no  question  that 
the  various  materials  will  bear  the  great- 
est loads  that  can  be  transmitted  to  them 
by  the  lock  walls  if  provision  is  made  to 
prevent  the  underground  flow  of  water 
through  the  softer  materials  on  which 
part  of  the  wall  will  rest. 

Four — ^That  it  is  practicable  to  prevent 
the  access  to  the  foundation  of  this  water 
by  means  of  curtain  walls  connected  with 
an  underlying  stratum  of  argillaceous 
sandstone  and  that  that  will  be  done, 
while  additional  precautions  will  be  taken 
during  actual  construction  if  develop- 
ments make  them  necessary  or  advisable. 

Five — ^That  during  the  past  year  bor- 


ings previously  made  to  determine  the 
character  of  the  foundations  were  con- 
tinued and  the  depths  of  the  strata  were 
determined  definitely,  and  proof  was  ad- 
duced that  after  a  stratum  of  argillaceous 
sandstone,  a  layer  of  conglomerate  of  peb- 
bles and  other  hard  aggregates  requiring 
blasting  to  remove  it  were  found ;  that  in 
turn,  being  underlaid  by  soft  sandstone 
and  some  volcanic  tufa  and  then  again 
by  a  dense  argillaceous  sandstone  of  con- 
siderable thickness. 

Six — ^That  the  foundation  for  the 
Gatun  Dam  is  capable  of  safely  bearing 
any  load  the  engineers  feel  inclined  to 
create  at  that  point  and  that  the  plans, 
as  prepared,  will  be  carried  out  as  rapidly 
as  conditions  will  permit. 

There  in  tabloid  form  is  the  state  of 
affairs  as  the  officials  of  the  Commission 
claim  to  view  them  and  as  they  wish  the 
world  to  see  them.  That  many  will  re- 
fuse to  look  at  the  question  through  the 
rosy-tinted  glasses  the  officials  are  willing 
to  provide  for  doubting  spectators  is  cer- 
tain, because  the  muck-raking  operations 
of  certain  big  newspapers  have  stirred  a 
sensation  and  have  caused  many  to  be- 
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lieve  that  somewhere  in  the  Isthmian 
Canal  woodpile  there  lurks  a  monster  of 
sinister  me  in. 

They  think  so  ^or  three  reasons.  In 
the  first  instance  many  wonder  why  three 
famous  and  competent  men  like  John  F. 
Wallace,  Theodore  Shonts  and  John  F. 
Stevens  in  turn  took  up  the  task  of  build- 
ing the  Canal  and  in  turn  laid  down  the 
burden  and  went  to  private  life.  To  suc- 
cessfully carry  forward  so  vast  a  task  as 
bisecting  the  vertebrae  of  the  Western 
Hemisphere  and  wedding  the  waters  of 
the  Atlantic  and  the  Pacific  would  have 
meant  undying  fame  to  the  engineer  in 
charge.  It  would  have  meant  fortune  as 
well  as  fame,  for  the  greatest  engineering 
problems  of  private  individuals,  corpora- 
tions or  nations  would  have  inevitably 
been  handed  to  that  engineer  for  solution. 
Because  the  three  above  named  men 
stepped  down  from  the  high  office  to 
which  they  had  been  in  turn  appointed  by 
the  President  and  put  aside  all  hope  of 
gathering  that  endless  glory,  many  have 


wondered  if  secrets  did  not  lurk  behind 
their  resignations — if  there  were  not 
especially  well  concealed  engineering  dif- 
ficulties there  which  Messrs.  Wallace, 
Shonts,  and  Stevens  felt  portended  dis- 
aster and  if  a  De  Lesseps-like  failure 
would  not  be  the  fate  of  the  engineer  on 
whose  shoulders  the  responsibility  would 
ultimately  fall. 

Many  have  so  stated  it,  and  have  com- 
miserated Lieutenant-Colonel  Goetals, 
who,  being  a  soldier,  had  no  alternative 
but  take  up  the  work  when  it  was  assigned 
to  him.  Some  have  predicted  failure  and 
when  reports  were  published  guardedly 
that  lands  were  sliding  and  that  material 
placed  on  the  site  of  the  dam  had  sunk, 
those  who  had  pondered  on  the  prior 
retirements  believed  that  the  lid  was  lift- 
ing and  that  the  stench  of  a  vast  blunder 
was  about  to  come  forth. 

On  the  day  that  the  Congressional 
junketing  or  "investigating"  delegation 
sailed  for  the  Zone  an  official  gave  me — 
with  seeming  candor  and  frankness — a 
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mass  of  information  which,  if  correct, 
disposes  of  all  condemnatory  conjectures 
and  reaffirms  the  frequent  assertions  of 
the  Chief  of  the  Commission  that  there 
is  no  difficulty  confronting  the  Commis- 
sion which  could  not  be  overcome. 

"It's  true  that  a  portion  of  the  work 
on  the  dam  foundation  sank  a  short  time 
ago/'  said  he.  "On  November  21,  to  be 
exact.  The  part  that  settled  was  a  por- 
tion of  the  rock  toe  on  the  up  stream  end 
and  it  settled  about  twenty  feet. 

"There  was  a  reason!  For  several 
weeks  prior  to  that  time  there  had  been 
a  slide  under  the  high  trestle  of  the 
Panama  Railroad  which  had  been  moved. 
That  made  necessary  the  dumping  of  an 
additional  quantity  of  rock  to  bring  the 
roadbed  to  grade. 

"During  the  week  of  November  15 
high  water  in  the  Chagres  River  flooded 
the  tracks  of  the  railroad  at  Gatun  and 
at  about  that  time  somebody  sent  out  an 
untraced  rumor  that  borings  on  tlie  dam 
site  had  proved  that  a  great  subterranean 
lake  existed  beneath  it. 

"That  is  positively  false.  The  borings 
showed  water  in  only  about  one-tenth  of 
the  holes — ^proving  conclusively  that  the 
water  was  only  in  pockets.    There  was 


no  cause  for  alarm  in  that  water  discov- 
ery nor  indeed  in  the  bulging  up  of  the 
earth  at  the  dam  site,  yet  it  was  the  latter 
happening  that  caused  some  people  to 
leap  to  the  conclusion  that  there  was  no 
suitable  foundation  and  that  the  vast 
weight  of  the  dam  would  cause  the  entire 
structure  to  sink. 

"As  a  matter  of  truth  the  engineers 
expected  the  earth  to  rise;  planned  for 
it  so  to  do,  and  would  have  been  disap- 
pointed and  astounded  if  their  plans  had 
not  matured.  It  was  at  that  place  that  the 
French  engineers  had  done  considerable 
work  in  former  years;  one  of  their  ac- 
complishments having  been  the  cutting  of 
a  canal  channel  which  had  been  closed  by 
the  construction  of  the  south  toe  of  the 
dam.  For  twenty  years  silt  and*soft  mud 
had  been  collecting  at  the  bottom  of  the 
channel  and  had  never  been  removed. 
When  our  engineers  began  the  construc- 
tion of  the  south  toe  thousands  of  tons 
of  rock  were  dumped.  When  its  weight 
became  great  enough  it  naturally  dis- 
placed the  soft  bottom  of  the  old  channel 
and  forced  it  up  200  feet  north  of  the 
toe  into  the  site  of  the  dam.  But,  as  I 
said,  that  was  anticipated  and  desired.  It 
is  also  anticipated  that  other  parts  of  the 
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toe  may  settle  in  the  same  way.  The 
more  the  settling  the  firmer  will  be  the 
foundation  of  the  toe.  The  result  is  the 
same  as  though  a  big  trench  had  been  dug 
across  the  valley  down  to  the  stratum  of 
stiff  clay  which  underlies  the  dam  site, 
and  that  trench  had  then  been  filled  in 
with  stones. 

"The  work  on  that  dam  is  not  in  any 
way  interrupted  by  these  small  settlings 
and  rock  will  be  dumped  in  until  the  toe 
has  reached  the  desired  height  of  sixty 
feet,  and  every  settling  will  only  result 
in  more  rock  being  dumped  until  the  solid 
foundation  has  been  reached  and  the 
eqiitlibridm  established. 

"For  those  not  familiar  with  the  plans 
for  the  dam  it  may  be  well  to  explain 
what  is  meant  by  the  toes.  This  dam, 
you  know,  is  for  the  purpose  of  im- 
pounding the  waters  of  the  Chagres 
River  and  its  tributaries  in  a  lake  that 
will  form  in  the  valley.  The  structure 
will  extend  from  the  ridge  of  hills  in  the 
west  across  the  valley  to  the  ridge  on 
the  east  and  will  be  about  one  and  a  half 
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miles  long.  It  is  planned  to  build  it  by 
pumping  sand  and  clay  upon  the  site 
selected  until  a  hill  135  feet  above  sea 
level  and  1,700  feet  wide  extends  across 
the  valley.  Suitable  sand  and  clay  have 
been  found  in  large  quantities  down  the 
valley  of  the  Chagres  convenient  to  the 
site  and  by  careful  tests  have  proved  to 
be  good  material  for  an  earthen  dam. 
The  dam  itself  will  be  made  by  suction 
dredges  which  will  pump  the  material 
mixed  with  water  upon  the  site.  The 
water  after  running  off  will  leave  a 
closely  packed  deposit  of  solid  material. 
For  the  purpose  of  adding  weight  to  the 
(lam  and  for  the  further  purpose  of  keep- 
ing the  material  from  sliding  to  the 
north  or  south,  two  walls,  or,  as  they  are 
called,  toes,  of  rock  are  being  built  across 
the  valley. 

**The  down  stream  or  north  toe  is  of 
rock  and  earth  taken  from  the  cut  at 
Mindi  and  from  the  site  of  the  locks. 
The  up  stream  toe  is  of  the  hard  rock 
from  the  cut  at  Bas  Obispo  and  ma- 
terial excavated  from  the  lock  site.    The 


Digitized  by  VrJVJVJNT 


l\^ 


•*€ 


WAY  AT  GATUN. 

dam  of  that  name  is  beiog  constructed 


.  -6 


CULEBRA  CUT.  LOOKING  NORTH  FROM  EMPIRE 


Digitized  by  VrrOOQlC 


THE  PEDRO  MIGUEL 


EXCAVATION  WORK  ON  CONTRACTORS'  HILL. 

Digitized  by 


Google 


LOCK  SITE. 


ridge  of  Bas  Obispo  rock  is  thirty  feet 
broad  at  the  top  and  when  completed 
will  be  sixty  feet  high. 

"Between  these  two  toes,  which  are 
not  part  of  the  dam  proper,  3,000,000 
cubic  yards  of  the  sand  and  clay  will  be 
pumped,  the  real  purpose  of  the  toes 
being  to  hold  the  material  of  the  hy- 
draulic fill  until  the  water  has  drained 
off  and  to  make  unnecessary  the  greater 
fill  that  would  be  required  if  the  material 
were  allowed  to  seek  its  natural  slope. 

"If  that  explanation  satisfies  your 
mind  as  to  the  construction  plans  it  may 
be  well  to  dispose  of  the  rumor  of  a  lake 
beneath  the  site.  I  have  explained  that 
borings  proved  the  presence  of  water  in 
only  a  few  of  the  holes  which  were  sunk. 
The  fact  that  there  was  no  communica- 
tion between  the  holes  proves  that  the 
water  came  from  pockets  and  not  from 
a  large  body  of  water  and  the  fact  that 
the  water  was  under  pressure  and  rose 
in  the  holes  proves  that  it  had  no  outlet. 

"In  addition  to  the  borings  two  test 
pits  were  sunk  100  feet  below  sea  level. 


They  confirmed  what  the  borings  had  pre- 
viously shown — ^that  the  dam  had  been 
properly  placed  and  that  it  is  being  built 
on  a  very  firm  foundation  of  impervious 
clay  underlying  a  mass  of  conglomerate, 
which  in  turn  is  underlaid  by  a  stratum 
of  argillaceous  sandstone. 

"Whether  these  explanations  will 
satisfy  the  sensation-hungry  ones  who 
look  for  the  downfall  of  the  Commis- 
sion's plans  I  don't  know,  but  they  are 
explanations  of  the  actual  existing  con- 
ditions and  I  believe  should  convince 
even  the  most  pessimistic  that  the  men 
who  have  the  vast  task  in  hand  are  amply 
able  to  cope  with  all  difficulties  and  to 
do  what  the  American  people  look  for 
them  to  do— cut  that  canal  and  have 
it  ready  for  ships  to  go  from  Ocean  to 
Ocean  through  by  January  1,  1915." 

John  F.  Stevens,  formerly  chief  engi- 
neer of  the  Panama  Canal,  in  a  published 
letter  defends  the  Gatun  Dam,  declaring 
there  is  no -justification  for  the  sensa- 
tional reports  attacking  its  design,  which 
recently  have  been  circulate^ 
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WHAT  ONE  ACRE  WILL  DO 

By  F.  G.  MOORHEAD 


kSEE  no  reason  why  a 
woman  cannot  earn  as 
good  a  living  on  a 
small  farm  as  in  any 
other  field." 

Such  is  the  assertion, 
made  with  the  cheerful 
certainty  of  one  who 
has  tried  it — and  succeeded — by  a  Con- 
necticut woman,  Mrs.  Jane  C.  Barrow, 
who  has  for  the  past  eight  years  sup- 
ported herself  and  sent  two  children  to 
school,  on  the  earnings  of  a  four-acre 
farm,  only  one  acre  of  which  is  available 
for  planting  and  buildings. 

"If  a  woman  is  as  fond  of  the  country 
as  I  am,"  Mrs.  Barrow  says,  "she  will  not 
find  it  a  hardship,  but  rather  a  pleasure. 
I  had  everything  to  learn  and  I  have 
succeeded,  so  I  think  other  women  could 
do  as  well.  I  began  with  a  small  boy  as 
assistant;  now  I  have  a  woman  and  a 
man  and  we  are  all  three  kept  pretty 
busy." 

When  this  energetic  and  courageous 
woman  took  her  land  she  was  forced  to 
go  into  debt  for  money  to  pay  for 
groceries  enough  to  keep  her  and  the  two 
children  until  the  farm  began  to  make 
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returns.  How  she  worked  out  and  solved 
the  problem  is  best  told  by  herself. 

"I  had  bought  with  the  farm  thirty 
stands  of  bees  and  there  were  just  one 
dozen  choice  currant  bushes.  That  was 
my  whole  stock  and  I  cannot  say  that  the 
outlook  was  very  encouraging.  With  a 
part  of  the  borrowed  money  I  bought 
five  ducks  and  one  drake,  one  setting  of 
white  Wyandotte  eggs  and  six  pairs  of 
pigeons. 

"In  the  past  year,  I  raised  on  one- 
fourth  of  one  acre  that  I  devote  to  poul- 
try, bees  and  small  fruits,  over  one  thou- 
sand ducks.  They  were  sold  when  be- 
tween three  and  four  months  old.  They 
averaged  in  weight  about  four  pounds, 
and  my  whole  crop  of  feathers  was  about 
400  pounds.  Every  duck  was  ordered 
before  it  was  hatched  and  I  am  sure  I 
could  have  secured  orders  for  as  many 
more  had  I  been  able  to  supply  them. 

"On  the  other  three-quarters  of  my 
acre  I  now  have  600  currant  bushes,  fifty 
raspberry  bushes,  100  white  Wyandotte 
chickens,  twenty-four  white  Holland 
turkeys,  sixty  pairs  of  pigeons  and  sev- 
enty-five stands  of  bees.  The  bees  and 
the  currant  bushes  are  the  increase  of 
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those  bought  with  the  place.  The  cur- 
rants were  increases  by  saving  the  prun- 
ings  and  planting  them  as  cuttings.  Per- 
haps I  should  add  that  I  have  from  time 
to  time  sold  several  dollars'  worth  of  the 
young  plants. 

"The  chickens  are  all  from  that  one 
setting  of  eggs,  with  the  addition  of 
three  new  roosters.  In  the  past  year  I 
sold  off  forty-two  broilers  and  seventy- 
two  grown  chickens.  From  my  pigeons 
I  sold  400  pairs  of  squabs  and  a  few  pairs 
of  the  old  fellows  for  breeding. 

"While  I  have  been  fairly  successful 
with  pigeons  I  have  made  much  more 
money  on  ducks  and  find  them  easier  to 


farms  around  New  York,  Boston,  Phila- 
delphia, or  any  other  large  city." 

A  few  years  ago  a  Montana  rancher 
found  himself  in  possession  of  two  acres 
of  unirrigated  land,  on  which  the  average 
dry-farming  yield  was  about  thirty  bush- 
els of  wheat  every  other  year,  the  annual 
revenue  when  wheat  was  a  cent  a  pound 
in  Montana  being  eighteen  dollars. 

Near  by  was  an  unsightly  bog  caused 
by  a  spring,  the  natural  channel  of  which 
had  become  filled  up.  It  occurred  to  the 
rancher  that  the  outlay  of  conducting  the 
waste  water  to  his  two-acre  ranch  might 
be  justified.  He  set  to  work  to  remove 
the  earth  and  the  mud  just  below  the 
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A  FARM  OF  JUST  ONE  ACRE  IN  THE  PACIFIC  NORTH-WEST. 


dispose  of.  My  turkeys  are  a  venture  of 
only  four  years'  standing,  but,  so  far, 
have  proved  almost  as  remunerative  as 
the  ducks.  There  is  a  ready  sale  for 
every  pound  of  feathers  and  down  from 
a  white  turkey.  I  have  almost  decided 
there  is  more  profit  raising  the  white  tur- 
keys than  any  other  fowl  for  the  market. 
I  see  no  reason  why  a  woman  with  a 
piece  of  land  large  enough  should  not 
be  able  to  raise  a  thousand  turkeys  and 
have  them  all  as  good  as  my  few  dozen. 
That  is  where  money  is  to  be  made  on 


spring  and  form  it  into  an  embankment. 
A  reservoir  of  irregular  shape  was  made. 
The  discharge  of  the  spring  in  summer 
was  about  nine  gallons  per  minute.  The 
reservoir  held  162,925  gallons.  On  ac- 
count of  the  loss  due  to  seepage  and 
evaporation  it  took  fifteen  days  to  fill 
the  reservoir. 

By  means  of  a  six-inch  sewer-pipe  and 
an  irrigation  ditch  the  spring-water  was 
conveyed  to  the  arid  land,  the  outlay 
being  but  $112  for  everything  involved, 
excavation,  sewer-pipe,  concrete,  wooden 

Digitized  by  y<JKJKJWl\^ 


48 


TECHNICAL  WORLD  MAGAZINE 


^•^       laterals,    spaced    fifty    feet 

>^*^^  ^  The  returns  for  the  sea- 

^  r  MI^K^        ^^  ^^  ^^^  ^^^  ^^  ^^^  third 
year  from  plantings  were: 

Red  clover,  2 jl^tons,  from 

6  cuttings,  at  $6 $  16.50 

^■1      ^'^^^^^^KH  'HlJO^BH;   Si         Apples,  beginning  to  bear      0.00 
"itI        ^^■■^■^H     ^^AMV^LJhI        Crab  apples,   beginning 

to  bear 0.00 

Strawberries,  2, 500  quarts 

at?  cents 175.00 

Raspberries,  1,500  quarts 

at  10  cents 150.00 

^^         Dewberries,  1,000  quarts 

^^^U^^^^f^^  at  10  cents 100.00 

j^^         Gooseberries,  200  quarts 

H^  at  5  cents 10.00 

Currants,  300  quarts  at  7 

cents 21.00 

Where  an  Old  Couple  Make  a  Good  Living  on  Two  and  

One-Half  AcRts.  Total,     $472.50 

The  land  had  paid  for 
box  and  foot-bridge,  labor  and  inci-  the  outlay  four  times  over  in  one  year, 
dentals.  each    acre   producing   twenty-six    times 

One-half  an  acre  of  the  newly  watered  what  it  had  before  irrigation, 
land  was  then  planted  to  red  clover,  one-  In  a  country  with  the  topography  as 
half  to  Yellow  Transparent,  Duchess  and  varied  as  that  of  the  Rocky  Mountain 
Wealthy  apple  trees  and  Transcendant  states,  springs  are  numerous  and  there 
crab-apples.  One-third  of  an  acre  was  is*  abundant  opportunity  to  utilize  them, 
planted  to  strawberries,  one-third  to  while  with  the  exception  of  the  piping, 
raspberries,  currants  and  gooseberries,  cement  and  a  small  amount  of  lumber. 
With  the  exception  of  the  clover,  the  there  is  no  outlay  necessary  for  material, 
entire  tract  was  irrigated  and  all  the  work  can  be  done 

in  furrows,  from  two  to  ^..^fc*^^  ^^  ^^^^  rancher  and  his  regular 

four    times    during    the  ^^P^K^™     ^  hired  help, 

g^rowing     season.      The    ^^^^^^^^^J%^P%M  ^Its.  J.  E.  Balmcr 

clover  was  flood-  «jB^B^^PfcW&^5Scm't^Lf     ^^   Spokane.    Wash- 

ed   three    times        ^^^^^B^^^^^Pv^Bl^f  tJ*   %:  ington,   gives 

from  small  Beld        ^^^R^Br  Ik.    lETlpSu^'^r^.^ %  ^     details  of  an 


THESE  POTATOES  COME  FROM  LAND  WHICH  TURNS  OUT  A  CROP  WORTH   FROM  $150  TO 

1800  PER  ACRE. 
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from 


extraordinary  experience  with  a  one-acre 
farm.  The  word  extraordinary  is  used, 
not  because  the  possibilities  of  the  piece 
of  land  involved  were  so,  but  because  the 
use  made  of  it  was  remarkable.  Strict 
account  was  kept  of  the  business  from 
January  1,  1907,  to  January  1,  1908. 

She  began  the  year  with   170  White 
Leghorn  hens.    During  the  twelvemonth, 
she  sold  22,079 
eggs  at  an  aver- 
age  of   thirty-six 
cents  a  dozen,  or 
three   cents   each» 
making  a  total  of 
$662.37;    hatched 
and    raised    L300 
chicks, 
which    she 
sold   640 
broilers   at 
fifty    cents 
each,  mak- 
ing  $320. 
At  the  end 
of    the    year    she 
had    540  pullets 
and  twenty  cock- 
erels,   for    which 
she  could  get  on 
the    local    market 
for  breeding  pur- 
poses, $580.    Her 
grand   total   was, 
therefore,  $1,- 
562.37.    She  paid 
$440.76   for   feed 
and    used    1721^ 
dozen  eggs  f  >r 
hatching,    ai 
thirty-six  cents  a 
dozen,  or  $61.95, 
making  a  total 
expense,  aside 
from    labor,   of 

$502.71.  The  net  profit  was,  therefore, 
$1,059.66  for  the  yearV  work. 

An  excellent  example  of  success  in  the 
Mississippi  Valley  is  along  the  same  line. 
George  W.  Hodges,  a  traveling  salesman 
for  a  house  in  Kansas  City,  cleared  in 
one  season  $150  from  a  tract  of  ground 
180  by  272  feet,  a  little  more  than  one 
acre.  His  eighteen-year-old  niece  assisted 
him  and  together  they  took  care  of  the 
tract  and  did  all  the  work  upon  it.  Mr. 
Hodges  himself  devoted  but  an  average 


of  one  hour  each  day  to  the  work.  The 
total  outlay  was  but  eleven  dollars, 
divided  for  plowing,  onion  sets,  tomato 
plants,  radish  seed,  turnip  seed,  beet 
seed,  beans,  okra  seed  and  mustard  seed. 
Of  all  the  profit,  $72.50  was  netted  from 
the  beans,  which  paid  by  far  the  best  of  all 
the  things  planted.  The  family  of  three 
used  all  the  vegetables  necessary  for  the 
table  during  the 
season,  besides 
"putting  up"  corn 
and  pickles  and 
twenty-five  quarts 
of  tomatoes. 

Plenty  of  won- 
derful tales  of 
marvelous  crops 
from  the  irrigat- 
ed lands  of  the 
Northwest  have 
been  told  and 
printed,  but  some 
of  the  following 
are  among  what 
may  be  called  the 
m  o  d  e  r  ate  suc- 
cesses,  as  the 
figures  are  not 
records,  except  in 
one  or  two  cases. 
From  one  acre, 
f  a  r  m  e  r  s  of  the 
great  Northwest 
hav^  secured  the 
following  results 
Apples,  $2,200 
pears,  $1,700 
peaches,  $1,400 
cherries,  $1,200 
grapes,  $1,000 
cranberries,  $825 
s  tr  a  wbe  r  ries, 
$750;  raspberries, 
$2  50;  prunes 
$125.  Of  vegetables,  the  following  are  the 
astonishing  figures :  Tomatoes,  $700 ;  cab- 
bage, $600;  cucumbers,  $520;  onions, 
$500;  canteloupe,  $400;  cauliflower, 
$400;  peas,  $300;  celery,  $300;  carrots, 
$300;  potatoes,  $165;  pumpkins  and 
squash,  $100.  Wheat,  corn  and  alfalfa 
average  $50  per  acre  in  this  land  of 
plenty. 

As  for  record  yields,  they  run  much 
higher,  and  it  is  about  the  record  crops 
that  we  have  heard  most.     Pears  have 
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been  known  to  run  far  higher  to  the 
acre  of  trees  than  the  figures  above 
quoted,  until,  in  fact,  the  tales  have 
seemed  to  border  on  the  fabulous.  But 
for  the  average  man,  these  showings  are 
good  enough.  It  is  what  can  be  done  for 
a  living  all  the  year  round  and  every 
year,  with  a  fair  percentage  of  luck,  that 


est  average  for  the  state  of  Washington 
for  the  past  ten  years  has  been  151 
bushels,  and  the  general  average  124 
bushels.  Sometimes  thirty  to  forty  good, 
well-grown  potatoes  have  been  found  in 
a  hill,  where  proper  care  has  been  given 
them.  Proper  care  has  been  the  secret 
of  all  the  wonderful  records,  but  the 


THE  BEGINNINGS  OF  AN  ORCHARD-PLANTING  THE  FIRST  TREEa 


the  farmer  is  interested  in,  and  not  in 
what  may  be  done  for  fair  or  exposition 
time,  or  as  a  record  for  a  county  or  a 
state.  Apples  have  brought  $1,000  to  the 
acre  and  pears  have  netted  $2,600  from 
half  an  acre.  One  record  of  $1,806.75 
was  made  from  apples  in  a  certain 
famous  irrigated  section.  Perhaps  the 
average  farmer  *may  wish  to  look  at 
these  figures  as  showing  the  possibilities 
in  the  way  of  special  prizes  for  special 
care,  but,  for  the  average  year's  yield  he 
will  be  glad  to  dream  of  having  far  less. 
The  world's  record  for  potatoes  is  a 
thing  of  interest,  however.  R.  J.  Hurd, 
a  rancher  on  the  Little  Spokane  River, 
grew  800  bushels  of  Burbanks  from  one 
acre,  in  1908.  Three  other  acres  on  the 
same  patch  averaged  533 1-3  bushels. 
One  hill  contained  thirty-two  potatoes, 
weighing  twenty-two  pounds.    The  high- 


term  means  much.  But  the  fact  that  the 
farmer  of  America  is  demonstrating 
every  year  that  the  real  productiveness 
of  the  land  has  never  been  known,  is  an 
encouraging  one  to  the  small  holder,  or 
to  the  man  or  woman  who  looks  upon 
farming  as  a  calling  with  a  longing  eye. 
Robert  Sleicher,  of  Lewiston,  Idaho, 
reports  the  expense  of  raising  and  pack- 
ing grapes  at  $75  per  acre,  the  actual 
profits  at  $400.  Charles  Lambert,  of 
Lewiston-Clarkston  Valley,  sold  three 
tons  of  grapes  from  245  vines,  on  one- 
third  of  an  acre,  at  $70  a  ton,  or  $210 
total.  J.  H.  Nave,  of  Lewiston-Qarks- 
ton  Valley,  took  1,500  crates  from  1,000 
vines  on  one  and  a  half  acres,  selling 
them  for  $1,500,  or  $1,000  to  the  acre. 
Wm.  Lee,  Jr.,  oiE  North  Yakima,  Wash- 
ington, sold  five  tons,  or  12,500  baskets 
from  three  acres;  an  average  of  $625 
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to  the  acre.  Among  the  big  records  are 
those  of  O.  C'  Haggart,  of  Spokane, 
who  sold  $60  worth  of  strawberry  plants, 
$200  first-crop  berries  and  $100.80  sec- 
ond-crop berries;  a  total  of  $360.80 
from  one-third  acre.  J.  M.  Jackson  sold 
$165  worth  of  strawberries  from  a  quar- 
ter acre.  Charles  Ayres  sold  $750  from 
one  acre.  A.  J.  Wilson  sold  $600  from 
one  acre. 

Charles  Ayers,  of  Spokane,  raised  200 
crates  of  raspberries  on  one  acre,  selling 
them  at  an  average  price  of  $1.25 ;  a  total 
of  $250. 

A.  C.  Carter,  of  Spokane,  sold  May 
Duke  cherries  for  fifteen  cents  a  pound, 
netting  $48  per  tree.  The  trees  can  be 
planted  eighty  to  the  acre,  a  total  at  this 
ratio  of  $3,840. 

Roy  Bates,  of  Dallas,  Oregon,  from 
seven  and  a  half  acres  of  prunes  realized 
$950,  receiving  $4.27  per  hundred- 
weight, an  average  of  $125  per  acre. 

E.    V.    Martin,    of    Wenatchee,    sold 


2,800  boxes  of  tomatoes  from  one  acre, 
a  net  profit  of  $700.  Mrs.  Edith  Coat- 
ney,  of  Spokane,  sold  $175  worth  of 
tomatoes  from  a  quarter  acre,  doing  the 
picking  and  packing  herself.  S.  A. 
Wright,  of  Spokane,  sold  $635  worth  of 
tomatoes  from  one  and  three-fourths 
acres,  an  average  of  $360  to  the  acre. 

J.  B.  Wolfe,  of  Union,  Oregon,  picked 
1,200  ^acks  of  onions  from  three  acres, 
selling  them  for  $1  a  sack,  a  total  of 
$400  per  acre.  In  1897  he  sold  the  crop 
for  $1,500,  an  average  of  $500  per  acre. 
E.  V.  Martin,  of  Wenatchee,  from  two 
and  a  half  acres  of  Yellow  Denver  onions 
realized  $900,  or  a  little  over  $375  per 
acre. 

John  Arrowsmith,  of  Kent,  Washing- 
ton, in  1907,  from  one  and  one-fourth 
acres  sold  $670  worth  of  cucumbers,  net- 
ting $520.  In  1908,  seventeen  acres 
yielded  $8,840,  with  a  clear  profit  of 
$6,620.    Gross  $520  per  acre. 

Frank    Jordan,    of    North    Yakima, 


WATERMELONS  GROW  BIG. 
Irrigation  flume  is  sliowo  in  background. 
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planted  one-third  acre  to  cabbage  and 
reaped  fifteen  tons,  bringing  in  $600. 
The  heads  averaged  twelve  pounds,  one 
weighing  thirty-one  pounds.  A  more 
average  yield  is  that  of  J.  F.  Strong,  of 
Spokane, — fifteen  tons  or  $600  to  the 
acre. 

R.    R.    Pinkerton,    of    North    Bend, 
Oregon,   realized  300  bushels   of  cran- 
berries to  the  acre,  selling  them  for 
$2.75  a  bushel,  a  total  of  $825  for 
the  acre. 

A  yield  of  23,000 
canteloupes  to  the  acre 
is  reported,  the  aver- 
age being  from  200 
to  500  crates,  selling 


$100.  Carrots  yield  from  twelve  to  fifty 
tons  to  the  acre,  an  aggregate  of  $300, 
approximately  the  same  as  peas,  with 
cauliflower  a  little  better. 

These  reports  are  vouched  for  by  the 
Chambers  of  Commerce  of  the  leading 
cities  of  the  Pacific  Northwest  and  are 
by  no  means  exceptional  or  isolated. 
They  may  be  duplicated  probably  in  other 
parts  of  the  country,  the 
testimony  showing  that 
whether  the  acre  is  •located 
in  Montana,  Connecticut. 
Washing- 
ton or  Mts- 
s  o  u  r  t,  its 
productive- 

\ 


POTATOES  DUG  FROM  ONE  HILL  ON  A  FOUR-ACRE  RANCH  NEAR  SPOKANE. 
This  land  produced  800  bushels  to  the  acre. 


for  fifty  cents  to  $1.50  a  crate.  Squash 
and  pumpkins  yield  from  lOt)  to  300 
dozen  to  the  acre  and  sell  from  seventy- 
five  cents  to  $1  a  dozen,  an  aggregate  of 


ness  is  such  that  had  Cleon  tilled  his 
million  acres  as  do  the  small  ranchers 
and  farmers  of  today  Croesus  would  have 
been  put  out  of  the  running  altogether. 


Lo 


ve 


O  LfOvel  what  hours  were  thine  and  mine, 
In  lands  of  palm  and  southern  pine; 

In  Lands  of  palm,  of  orange-blossom, 
Of  olive,  aloe,  and  maize  and  vine. 

— TBHNTBON. 
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MARVELS  OF  MODERN  SURGERY 


By  C.  F.  CARTER 


HE  layman  who  at- 
tempts to  keep  himself 
informed  concerning 
the  wonders  of  modem 
surgery  thereby  sub- 
jects his  credulity  to 
such  fearful  strains  as 
may  be  expected  to 
bring  him  to  the  operating  table,  where 
he  will  be  able  to  gather  unwelcome  im- 
pressions on  the  subject  at  first  hand.  At 
least,  if  a  rupture  of  the  credulity  can 
not  be  operated  upon  it  is  about  the  only 
thing  that  the  surgeons  of  the  new 
school  have  not  tried  to  mend,  and  tried 
successfully,  too. 

Some   of   the    things   that   the   most 
gifted  of  the  modern  surgeons  have  ac- 


complished seem  to  smack  of  the  miracu- 
lous rather  than  of  the  plodding  precision 
of  Science.  So  well  has  the  mechanism 
of  the  living  body  been  mastered  that  the 
surgeon  now  sets  about  his  delicate  tasks 
with  all  the  assurance  of  success  with 
which  a  good  machinist  would  undertake 
an  ordinary  job  of  repairs.  The  surgeon 
has  become  a  mechanic  in  flesh  and 
blood. 

Indeed,  the  advance  guard  in  the  field 
of  experimental  surgery  has  arrived 
within  sight  of  the  time  when  worn  out, 
broken  down  wrecks  of  humanity  can  be 
sent  to  the  operating  theater  for  a  gen- 
eral overhauling  just  as  a  battered  loco- 
motive is  consigned  to  the  back  shop  to 
be  rebuilt.    The  family  physician  of  the 
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near  future  can  be  pictured  in  the  mind's 
eye  making  out  a  work  sheet  for  the 
guidance  of  the  surgeons  to  accompany  a 
hypothetical  patient  to  the  hospital  which 
might  read  something  like  this: 

"Amputate  rheumatic  right  leg  and 
graft  on  a  new  one. 

"Cut  out  kidneys,  which  are  develop- 
ing Bright's  disease,  and  transplant  sound 
ones,  preferably  from  a  healthy  young 
hog. 

"Reverse  circulation  of  the  blood  in 
the  thyroid  gland  to  produce  hyperaemia 
and  thus  reduce  diseased  condition. 

"Overhaul  the  intestines  and  patch 
where  needed.  The  rest  of  him  is  hardly 
good  enough  to  stand  the  expense  of  a 
new  set. 

"Overhaul  circulatory  system,  replac- 
ing unserviceable  veins  and  arteries  with 
new  ones.  Put*  in  a  new  heart  only  if 
absolutely  necessary. 

"Cut  out  stomach.  It  is  completely 
worn  out  and  has  a  well  developed*  can- 
cer. Besides,  he  won't  have  much  use 
for  it  hereafter,  as  it  will  take  all  his 
earnings  for  a  long  time  to  come  to  pay 
his  hospital  bill. 

"Cut  out  left  lung.  It  is  so  far  gone 
with  tuberculosis  that  it  is  good  for  noth- 
ing and  only  endangers  the  rest. 

"Trim  off  fifty  or  sixty  pounds  of  fat. 
With  reduced  stomach  and  lung  capacity 
he  can't  carry  so  much  ballast. 

"Make  all  minor  repairs  needed  to 
keep  him  going  for  ten  or  twelve  years 
more." 

Nonsense,  say  you  ? 

Not.  a  bit  of  it.  Perhaps  no  one  man 
could  stand  it  to  have  quite  all  these 
things  done  to  him  at  one  time,  but  the 
surgeons  could  do  their  part  all  right. 
They  know  they  could,  because  they  have 
already  performed  all  these  seemingly 
impossible  feats  and  a  great  many  more 
besides. 

Unbelievers  may  find  at  the  Rocke- 
feller Institute  for  Medical  Research  in 
New  York  some  living  circumstantial 
evidence  in  support  of  these  staggering 
assertions. 

One  of  the  living  documents  is  a  fox 
terrier  which  runs  about  on  three  legs 
of  his  very  own  and  one  which  formerly 
belonged  to  another  terrier.  The  fourth 
leg  was  grafted  on  to  its  new  owner 
more  than  a  year  ago.    So  far  as  can  be 


observed  the  terrier  can  not  tell  which 
legs  he  brought  with  him  into  the  world 
and  which  one  he  has  since  acquired ;  for 
the  new  leg  is  perfectly  sound  and  per- 
forms its  function  like  any  other  healthy 
leg. 

The  particular  chum  of  this  fox  terrier 
is  a  cur  who  hears  the  call  to  dinner 
through  an  ear  which,  with  its  surround- 
ing area  of  scalp  and  skin  of  the  neck 
and  underlying  lymph  glands  and  parts 
.of  the  carotid  artery  and. jugular  vein, 
once  belonged  to  another  dog.  Neither 
the  present  owner  nor  any  one  else  could 
teU  that  the  ear  is  a  recent  acquisition 
if  it  were  not  for  its  color,  which  is  in. 
sharp  contrast  with  the  majority  of  the 
cur. 

Dr.  Alexis  Carrel,  the  surgeon  through 
whose  assistance  the  terrier  achieved  the 
distinction  of  being  the  first  living  crea- 
ture to  wear  a  grafted  limb,  began  his 
experiments  in  transplanting  legs  more 
than  two  years  ago.  At  the  first  attempt 
he  amputated  the  hind  leg  of  a  dog  below 
the  middle  of  the  thigh,  then,  after  a  few 
minutes,  replaced  it,  carefully  sewing 
blood  vessels,  muscles  and  the  sciatic 
nerve  together  and  holding  them  firmly 
in  place  with  a  plaster  bandage.  It  was 
just  one  hour  and  a  quarter  after  circu- 
lation was  interrupted  in  this  intricate 
and  delicate  operation  before  it  was  re- 
stored again.  In  a  short  time  the  dog 
was  walking  on  three  legs  and  eating  and 
•  drinking^  as  if  nothing  had  happened. 

As  everything  appeared  to  be  all  right 
the  plaster  bandage  was  removed  at  the 
end  of  ten  days.  Unfortunately  the 
bandage  had  slipped,  permitting  the 
wound  to  become  infected,  so  the  dog 
had  to  be  killed.  It  was  found  that  the 
skin,  muscles  and  nerve  had  grown  to- 
gether just  as  in  any  ordinary  surgical 
wound  and  that  the  bone  was  beginning 
to  unite.  There  were  several  more  fail- 
ures before  the  technique  of  the  opera- 
tion was  mastered  and  success  crowned 
the  efforts  of  the  surgeon.  Dr.  Carrel's 
success  in  these  experiments  led  him  to 
make  this  statement  before  the  Johns 
Hopkins  Hospital  Medical  Society: 

"There  is  no  reason  why  a  leg  or  an 
arm  can  not  be  transplanted  successfully 
on  a  human  being.  For  instance,  the 
transplanting  of  the  arm  a  little  above 
the  elbow  may  sm;c^<|  ^^tljrgf  ^an 
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adequate     technique     is     used     in     the 
operation. 

"In  fact,  the  transplanting  of  a  limb 
of  an  animal  to  another  of  the  same 
species  is  very  much  simpler  than  the 
transplanting  of  a  gland.  It  is  well 
known  that  the  circulation  of  a  limb  can 
be  stopped  completely  for  several  hours 
by  the  Esmarch  bandage  without  subse- 
quent difficulties.  The  skin,  muscles  and 
bones  are  not  very  sensitive  to  slight 


race  and  energy  enough  for  half  a  dozen 
men.  He  first  attracted  attention  at  the 
University  of  Lyons  by  his  experiments 
in  transplanting  kidneys  in  1902.  In 
these  he  divided  honors  with  Dr.  Ullman, 
though  neither  knew  what  the  other  was 
doing  at  the  time.  Dr.  Carl  Beck,  of 
Chicago,  tried  the  same  thing  in  the  fol- 
lowing year. 

Not  finding  opportunities  to  his  lik- 
ing in  his  native  land  Dr.  Cartel  went 


ADMINISTERING  ETHER.  PREPARATORY  TO  AN  OPERATION. 


modifications  of  the  serum,  and  the  blood 
of  the  new  owner  would  not  be  toxic 
for  them." 

Dr.  Carrel  declares  that  the  chief  diffi- 
culty in  the  way  of  transplanting  limbs 
on  human  beings  is  to  obtain  the  ma- 
terial. As  one  source  of  supply  he  sug- 
gests that  the  limbs  of  executed  crim- 
inals, or  of  persons  killed  by  accident 
might  be  utilized. 

In  his  own  estimation  the  transplanting 
of  a  leg  is  by  no  means  the  most  remark- 
able feat  achieved  by  Dr.  Carrel.  This 
wizard  of  surgery  is  a  Frenchman  on  the 
sunny  side  of  forty  with  all  the  suave 
courtesy  which  tradition  ascribes  to  his 


to  Chicago.  At  the  physiological  labora- 
tory of  the  University  of  Chicago  he 
undertook  with  Dr.  Guthrie  a  series  of 
experiments  that  to  characterize  as  as- 
tounding sounds  altogether  too  tame. 
They  transplanted  from  one  animal  to 
another  kidneys,  suprarenal  glands,  in- 
testines, hearts,  lungs,  thighs,  ovaries 
and  the  whole  portion  of  the  body  below 
the  diaphragm. 

In  order  to  find  something  to  take  the 
place  of  the  oesophagus  in  case  that  organ 
should  be  destroyed  the  surgeons  trans- 
planted a  section  of  intestine  into  the 
neck  of  a  dog  and  made  it  grow  in  place. 
In  another  instance^|hejr^^tr^ng^|^^  a 


56 


TECHNICAL  WORLD  MAGAZINE 


section  of  intestine  on  the  walls  of  the 
jugular  vein  and  carotid  artery.  In 
twenty  minutes  after  the  operation  was 
completed  peristaltic  movements  were 
observed  in  the  segment  of  intestine,  thus 
showing  that  it  was  receiving  its  regular 
supply  of  blood  and  would  live. 


^:3*^"^^*   * 


Cutting  Out  a  Section  of  Bone  from  a  Fractured  Skull. 


The  heart  was  transplanted  in  several 
different  ways.  In  one  experiment  the 
heart  of  a  small  dog  was  attached  to  the 
cut  ends  of  the  jugular  vein  and  carotid 
artery  in  another  dog.  Circulation  was 
restored  in  an  hour  and  a  quarter.  Soon 
the  auricles  of  the  transplanted  heart 
began  to  contract  and  an  hour  after  the 
operation  the  ventricles  began  effective 
contractions.  Thereafter  the  heart  beat 
regularly  88  times  a  minute  while  the 
normal  heart  beat  100  times  a  minute. 

This  would  seem  to  be  doing  pretty 
well,  but  the  pace  wasn't  swift  enough 
for  Dr.  Carrel,  so  he  found  an  oppor- 
tunity to  join  the  staff  of  the  Rockefeller 
Institute  for  Medical  Research  which 
was  created  for  the  sole  purpose  of  in- 
creasing the  sum  of  knowledge  of  the 


healing  art.  Here  the  experiments  in 
the  difficult  feat  of  transplanting  kidneys 
were  resumed. 

In  early  experiments  Dr.  Carrel  and 
others  had  tried  to  graft  kidneys  into  the 
necks  of  animals,   the   object  being  to 
ascertain  first  if  it  was  possible  to  restore 
circulation    in    the    trans- 
planted   organ    and    thus 
cause  it  to  resume  its  func- 
tions.  Succeeding  in  this  at 
last  Dr.  Carrel  next  tried 
to  transplant  a  kidney  in  its 
proper  place  and  with  the 
proper  connections. 

Progress  with  the  naked 
kidney  not  being  satisfac- 
tory the  surgeon  next  tried 
to  transplant  both  kidneys 
with  their  surrounding  tis- 
sues, segments  of  the  ar- 
teries and  veins,  nerves, 
ureters  and  flap  of  the 
bladder.  In  the  first  ex- 
periment the  cat  on  which 
it  was  tried  lived  four  days. 
By  the  time  the  sixth  ex- 
p  e  r  i  m  e  n  t  was  tried  the 
technique  of  the  process 
had  been  so  much  improved 
that  the  cat  recovered  per- 
fect health,  became  fat,  ran 
about,  climbed  and  jumped 
and  ate  heartily.  But  a 
month  later  something  went 
wrong  with  the  grafted  kid- 
neys and  death  ensued. 
In  every  one  of  nine  experiments  the 
functions  of  the  transplanted  kidneys 
were  restored  within  twenty-four  hours, 
and  sometimes  before  the  operation  was 
completed.  Death  in  every  case  resulted, 
not  from  the  failure  of  the  kidneys  to 
perform  their  functions,  but  from  some 
difficulty  arising  from  so  complicated  an 
operation.  But  Dr.  Carrel  persevered 
until  he  succeeded  in  getting  a  cat  with 
transplanted  kidneys  to  live  eight  months. 
As  two  dogs  out  of  five  in  which  Dr. 
Floresco  transplanted  kidneys  lived  in 
good  health  it  would  seem  to  be  pretty 
well  established  that  kidneys  can  be 
transplanted  successfully  if  the  surgeon 
only  possesses  the  necessary  skill  and 
dexterity  and  maintains  perfect  asepsis 
at  every  stae?e  of  the  operation. 
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The  hopeless  sufferer  from  Bright's 
disease  may,  therefore,  be  able  to  cheat 
death,  after  all,  if  he  can  only  find  a  pair 
of  healthy  kidneys  to  take  the  place  of 
his  diseased  ones.  Dr.  Carrel  suggests 
that  in  exceptional  cases  it  might  be  pos- 
sible to  use  the  kidneys  of  a  man  killed 
by  accident,  though  the  ideal  method 
would  be  to  transplant  on  man  organs 
of  animals  easy  to  secure  and  operate  on, 
such  as  hogs,  for  instance. 

"The  future  pi  J:he  transplantation  of 
organs,"  declares  Dr.  Carrel,  "depends 
on  the  feasibility  of  heterotransplanta- 
tion." 

Heterotransplantation,  or  the  trans- 
plantation of  organs  from  one  species  of 
animal  to  another,  has  been  regarded  in 
the  past  as  impossible,  because  the  serum 
of  one  species  was  believed  to  be  deadly 
poison  to  all  other  species  and  there 
seemed  to  be  no  way  to  neutralize  this 
poison.  Hoepfner,  of  Berlin,  tried  hetero- 
transplantation a  few  years  ago,  but 
failed.  Dr.  Carrel,  however,  in  his  ex- 
periments at  the  Rockefeller  Institute, 
has  been  successful  not  only  in  this  but 
also  in  the  almost  unexplored  field  of 
surgery  of  the  blood  vessels.  In  Decem- 
ber, 1906,  he  exhibited  before  the  Ameri- 
can Physiological  Society  a  cat  into 
which  a  segment  of  the  carotid  artery  of 
a  dog  had  been  grafted  after  having  been 
kept  in  cold  storage  for  a  week.  At  last 
accounts,  a  year  and  a  half  after  the 
operation,  the  cat  was  in  perfect  health. 
He  has  also  succeeded  in  grafting  a  seg- 
ment of  artery  from  a  human  being  into 
a  dog  which  lived  in  good  health  after- 
ward. As  Stich  and  Makkas  afterward 
were  entirely  successful  in  grafting  seg- 
ments of  arteries  from  rabbits  and  cats 
into  dogs  and  from  human  beings  into 
dogs,  and  as  Dr.  Guthrie,  of  Chicago, 
has  also  grafted  rabbits'  and  cats'  arter- 
ies into  dogs,  the  feasibility  of  hetero- 
transplantation would  seem  to  be  fairly 
well  established. 

But  as  in  practice  a  section  of  vein  or 
artery  of  the  right  size  might  not  always 
be  available  at  the  right  moment  to  save 
a  human  life  the  next  step  was  to  find  out 
whether  the  up-to-date  surgeon  could  not 
keep  an  assortment  on  hand.  So  Dr.  Car- 
rel cut  a  segment  of  carotid  artery  from 
a  dog  thirty-five  minutes  after  death  and 
preserved  it  in  a  tube  of  Locke's  solution 


in  cold  storage.  Eight  days  later  he 
transplanted  it  in  the  left  carotid  of  a 
dog.  Two  months  later  the  dog's  neck 
was  opened  and  the  transplanted  section 
was  found  to  be  practically  indistinguish- 
able from  the  rest  of  the  artery.  Experi- 
ments along  this  line  were  continued 
until  the  fact  had  been  fully  established 
that  arteries  could  be  kept  in  cold  storage 
for  any  period  up  to  sixty  days  and 
transplanted  successfully,  and  that  the 
results  of  the  transplantation  more  than 
a  year  afterward  were  entirely  satisfac- 
tory. 

The  wonder  of  this  operation  may  be 
better  appreciated  if  it  is  borne  in  mind 
that  surgery  of  the  blood  vessels  is  ex- 
ceedingly difficult  under  most  favorable 
circumstances.  It  is  well  known  now 
that  all  surgical  operations  must  be  rigid- 
ly aseptic;  but  asepsis  which  may  be 
satisfactory  for  other  operations  is  not 
good  enough  for  surgery  of  the  blood 
vessels.    Nothing  short  of  perfection  will 


answer. 


Then  too,  the  blood  vessels,  particu- 
larly the  veins,  are  very  delicate.  They 
must  not  be  crushed  or  even  roughly 
handled  with  metallic  forceps  or  other 
hard  instruments.  In  transplanting  Dr. 
Carrel  used  no  clamps  nor  forceps  but 
closed  the  ends  with  narrow  strips  of 
linen  held  in  place  by  small  forceps.  The 
grafts  were  sewn  in  place  with  very  small 
sharp  needles  and  thread  sterilized  in 
vaseline.  Great  care  is  necessary  to  bring 
the  ends  exactly  together  and  to  preve'nt 
any  fragments  of  the  connective  tissues 
from  getting  into  -the  artery  or  tein 
where  it  would  infallibly  cause  a  clot 
with  the  most  disastrous  consequences. 

Having  mastered  the  art  of  transplant- 
ing blood  vessels  Dr.  Carrel  went  a  step 
farther  and  demonstrated  how  a  frugal 
man  might  have  his  worn  out  veins  and 
arteries  patched  if  he  did  not  want  to 
go  to  the  expense  of  entire  new  sections. 
He  has  patched  the  abdominal  aorta  of  a 
cat  with  perfect  success.  He  also  cross 
grafted  one  end  of  a  vein  into  an  artery 
and  the  other  end  of  the  artery  into  the 
other  end  of  the  divided  vein  so  as  to 
reverse  the  direction  of  the  circulation  of 
blood  just  as  a  mining  engineer  some- 
times reverses  the  currents  of  air  in  a 
mine  to  clear  out  dangerous  accumula- 
tions of  gas.  Digitized  by  VJVJI^VIV^ 


58 


TECHNICAL  WORLD  MAGAZINE 


Of  course  the  object  of  all  these  ex- 
periments on  animals  is  to  ascertain  first 
if  they  are  feasible,  and  second,  how  to 
do  them  just  right  in  order  to  apply  the 
knowledge  thus  gained  to  the  saving  of 
human  life.  No  other  way  is  open  to  the 
surgeon,  for  he  cannot  experiment  on 
human  beings.  The  applicability  of  the 
experiment  last  mentioned  is  illustrated 
by  the  fact  that  it  has  been  tried  three 


for  minutes  and  perhaps  iiours,  after 
the  physician  is  unable  to  detect  it  by  any 
outward  sign.  Resuscitation  is  easiest 
after  asphyxiation,  more  difficult  after 
anaesthesia,  still  more  difficult  after  hem- 
orrhage and  most  difficult  after  electro- 
cution. 

The  last  desperate  expedient  of  the 
surgeon  after  all  other  means  have  failed 
to  revive  a  patient,  is  massage  of  the 


IN  THE  SURGICAL  WARD. 


times  in  Europe  on  human  beings  to  stop 
gangrene  and  failed  in  each  case  because 
the  surgeons  only  succeeded  in  turning 
the  arterial  blood  right  back  into  the 
heart  instead  of  into  the  capillaries  where 
they  wanted  it  to  go.  Dr.  Carrel  achieved 
perfect  success  in  reversing  the  circula- 
tion in  the  femoral  artery  and  vein,  the 
main  blood  vessels  of  the  leg,  but  doubts 
its  utility  as  a  treatment  for  gangrene. 

Even  more  spectacular  are  the  re- 
searches in  resuscitation  being  conducted 
at  the  Rockefeller  Institute  with  the 
object  of  ascertaining  how  long  after 
apparent  death  the  spark  of  life  may  be 
fanned  into  a  glow.  It  is  believed  that 
the  heart  continues  to  beat,  very  feebly 
to  be  sure,  yet  strong  enough  to  maintain 
a  circulation  that  keeps  the  tissues  alive 


heart  through  an  incision  in  the  abdomen. 
It  was  first  tried  in  1882.  Forty  cases 
have  been  reported  in  which  massage  of 
the  heart  has  been  attempted.  In  two 
additional  cases  last  summer  in  Greater 
New  York  it  was  tried  with  success,  but 
the  patients  died  in  from  forty  hours  to 
four  days  afterward  from  the  original 
causes  of  suspended  animation.  Lesas 
tried  massage  of  the  heart  in  ten  cases 
of  collapse  from  the  effects  of  chloro- 
form after  all  other  restoratives  had 
proved  useless  and  no  other  hope  for  the 
patient's  life  remained.  Two  cases  were 
total  failures,  in  two  other  cases  the 
heart  beat  a  short  time  and  in  six  cases 
the  patients  recovered. 

It  is  amazing  to  find  what  the  heart 
will    stand    when    manipulated    by    the 
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skilled  hands  of  the  modem  surgeon.  In 
a  series  of  128  cases  in  which  wounds  of 
the  heari  were  sewn  up  forty-seven  pa- 
tients, or  more  than  a  third,  recovered. 
In  another  series  of  124  cases  in  which 
the  chest  was  opened  and  the  heart  sewn 
up  twenty-four  recovered. 

The  staff  of  the  Rockefeller  Institute , 
has   no   monopoly   of   brilliant  achieve- 


tion  obviate  other  difficulties.  But  no 
fewer  than  225  experiments  were  made 
before  the  surgeon  ventured  to  try  his 
methods  on  a  hdman  being  in  his  clinic. 
Since  then  he  has  made  thirty-two  trans- 
fusions of  blood  from  one  human  being 
to  another  with  perfect  success,  and  with- 
out pain. 

A  striking  instance  of  the  value  of  Dr. 


A  DIFFICULT  OPERATION. 


ments  in  epcperimental  research.  Dr. 
George  Crile,  of  Cleveland,  has  per- 
formed a  notable  service  by  perfecting 
the  methods  for  transfusion  of  blood. 
Previous  to  Dr.  Crile's  success  it  was 
held  that  the  great  danger  and  difficulty 
of  transfusion  quite  outweighed  any  ad- 
vantages that  might  thereby  be  gained, 
and  the  operation,  therefore,  has  been 
extremely  rare. 

Dr.  Crile  invented  a  thimble  by  means 
of  which  the  inner  walls  of  the  artery 
of  the  donor  and  the  vein  of  the  recipient 
could  be  brought  into  perfect  contact, 
thus  eliminating  the  danger  of  the  for- 
mation of  clots.    His  methods  of  opera- 


•  Crile*s  researches  is  afforded  by  the  case 
of  a  woman  who  was  apparently  doomed 
to  death  unless  a  certain  operation  could 
be  performed,  yet  who  was  too  weak  to 
stand  the  operation.  Her  strength  was 
re-enforced  by  a  transfusion  of  blood 
from  her  husband's  arteries,  thus  enab- 
ling her  to  withstand  the  shock  of  the 
operation  and  she  recovered. 

Dr.  Samuel  Robinson,  of  the  Harvard 
Medical  School,  is  another  pioneer  in  a 
new  and  unpromising  field — operations 
on  the  lungs.  Heretofore  such  operations 
have  been  regarded  as  too  dangerous  to 
be  undertaken,  for  if  air  is  allowed  to 
enter  the  pleural  cavity  and  remain  the 
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result  is  a  collapse  of  the  lungs,  followed 
by  disturbances  of  the  nervous  system, 
circulation  and  respiration,  resulting  in 
death.. 

To  prevent  this  fatal  collapse  of  the 
lungs  while  operating  upon  them  Dr. 
Robinson  has  invented  a  "positive  pres- 
sure apparatus"  by  which  the  lungs  are 
kept  artificially  inflated  by  compressed 
air.  In  a  series  of  thirty  experiments  on 
dogs  in  which  the  positive  pressure  ap- 
paratus was  used  and  in  which  the  opera- 
tion consisted  in  renfoving  one  or  two 
ribs  and  from  a  third  of  a  lobe  to  a  whole 
lobe  of  the  lungs,  there  were  twenty-one 
complete  recoveries. 

Equally  remarkable  results  are  achieved 
in  operations  on  the  abdomen.  Until 
some  years  after  the  civil  war  a  wound 
in  the  abdomen  was  almost  certain  to  be 
fatal.  But  recently  surgery  has  made 
such  marvelous  progress  that  it  seems 
almost  impossible  to  inflict  a  fatal  wound 
in  the  abdomen  if  the  victim  is  within 
convenient  reach  of  a  competent  surgeon. 
In  the  summer  of  1908  Dr.  M.  L.  Harris, 
of  Chicago,  performed  operations  in 
seventeen  cases  of  gunshot  wounds  of 
the  abdomen  in  which  there  were  from 
one  to  eight  perforations  of  the  intestines 
and  every  patient  recovered. 

A  picturesque  instance  of  the  incred- 
ible amount  of  carving  and  pawing  and 
prodding  that  the  abdominal  viscera  will 
endure  with  impunity  under  modern 
aseptic  surgery  is  afforded  by  the  case  of 
a  professional  glass  eater  who  after  a 
career  of  twenty  years  was  obliged  at 
last  to  go  to  a  hospital  for  repairs.  The 
surgeons  cut  him  open  in  June,  1906, 
and  extracted  52  nails  and  a  large  assort- 
ment of  broken  glass  and  other  rubbish. 
He  resumed  business,  but  had  only  swal- 
lowed seven  nails  when  he  had  to  return 
to  the  hospital. 

This  time  the  surgeons  found  the  in- 
testine nailed  fast  by  a  twenty  penny  nail, 
the  head  of  which  was  in  the  intestine 
and  half  an  inch  of  the  point  firmly  em- 
bedded in  the  wall  of  the  abdomen.  Two 
other  nails  were  also  removed.  Although 
the  surgeons  carefully  overhauled  the 
whole  digestive  apparatus  this  time  they 
could  find  nothing  else  and  the  patient 
after  an  uneventful  recovery  was  dis- 
charged. 

But  he  was  soon  back  again.    For  the 


third  time  the  surgeons  laid  his  abdomen 
open  and  were  rewarded  by  finding  a 
mass  of  twenty-eight  corroded  nails  em- 
bedded in  inflamed  tissues  behind  the 
stomach  from  which  they  had  escaped 
by  perforations.  After  all  this  the  man 
recovered.  But  he  has  foresworn  hard- 
,ware  as  an  article  of  diet. 

However,  the  average  man  can  never 
hope  to  be  the  hero  of  any  of  these  spec- 
tacular feats  in  surgery.  He  will  be  more 
interested  to  learn,  therefore,  that  in  the 
simpler  and  more  common  surgical  oper- 
ations quite  as  great  progress  has  been 
made  as  in  daring  reconnoissances  in  ex- 
perimental research.  Out  of  422  surgical 
cases  in  Fordham  Hospital,  New  York, 
in  the  summer  of  1908,  there  were  thirty- 
nine  deaths ;  but  as  twenty- four  of  these 
occurred  within  twenty-four  hours  after 
the  patients  were  admitted  they  evidently 
had  little,  if  any,  chance  for  life.  Exclud- 
ing these  and  leaving  only  those  in  which 
the  surgeons  had  a  fair  chance  to  exhibit 
their  skill,  the  death  rate  was  but  3.5 
per  cent. 

Although  there  are  5,500  deaths  frorft 
appendicitis  annually  in  the  United 
States,  the  death  rate  in  the  cases  oper- 
ated on  is  only  about  two  per  cent. 

There  is  an  annual  average  of  9,000 
deaths  from  cancer  of  the  stomach;  yet 
Dr.  J.  W.  Maya  has  so  perfected  the 
technique  of  the  operation  for  this  dread 
malady  that  in  eighty-one  cases  the  death 
rate  was  fourteen  per  cent  and  in  the 
last  twenty-five  cases  only  four  per  cent. 
One-fourth  of  the  survivors  were  living 
three  years  after  the  operation.  Dr.  Vas- 
salo,  of  Buenos  Ayres,  once  removed  the 
entire  stomach  in  a  bad  case  of  cancer  in 
an  operation  lasting  thirty-eight  minutes. 
Four  months  later  the  patient  was  in  ex- 
cellent health,  free  from  pain  and  able 
to  digest  food  without  diflSculty.  The 
same  surgeon  removed  parts  of  the  stom- 
ach in  seventeen  cases  and  all  but  one  of 
the  patients  recovered. 

Surgeons  are  growing  more  careful, 
too.  Sometimes  they  used  to  leave  in- 
struments, compresses  and  wads  of  gauze 
in  the  bodies  of  their  patients.  In  one 
case  a  pair  of  forceps  five  inches  long 
was  left  in  a  woman's  abdomen  for  ten 
years  before  it  was  discovered  and  re- 
moved. In  another  case  a  pair  of  for- 
ceps absent  mindedly  sewn  up  in  a  pa- 
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tient  worked  its  way  into  the  bladder 
from  whence  it  was  removed  eieht 
months  later.  To  guard  against  further 
inadvertences  of  this  kind  a  German  sur- 
geon has  invented  a  method  of  attaching 
all  instruments  by  tapes  seven  feet  long 
to  the  wire  basket  in  which  they  are 
sterilized.  An  American  surgeon  sup- 
plements this  by  inventing  a  bag  holding 
ten  yards  of  gauze  which  is  pulled  out 
as  needed  and  allowed  to  drop  into  a  jar 
after  use  without  being  cut  off.  Thus 
there  is  no  chance  for  pieces  to  be  left  in 
the  midst  of  the  patient. 

Most  practical  of  all  progress  is  that 
which  has  been  made  in  the  methods  by 
which  perfect  cleanliness  is  insured  in 
operations.  The  most  trifling  cut  may 
be  fatal  if  the  wound  becomes  infected, 
while  the  most  formidable  operations  lose 
most  of  their  peril  if  perfect  asepsis  is 
secured.  Dr.  Doyen,  the  great  Paris  sur- 
geon, removes  his  street  clothes  and 
swathes  himself  in  sterilized  robes  before 
performing  an  operation  and  requires  his 
assistants  to  do  the  same.  The  patient 
is  sterilized  with  the  same  scrupulous 
care.  Thin  rubber  gloves  cover  the  sur- 
geon's hands  and  arms,  while  a  germ 
proof  mask  prevents  his  breath  from 
coming  in  contact  with  the  wound. 


Instead  of  keeping  a  broken  limb  per- 
fectly motionless,-  thus  leaving  it  prac- 
tically useless  for  weeks  after  the  bones 
have  united,  it  is  now  the  practice  to  mas- 
sage the  injured  member  daily.  This  not 
only  hastens  the  union  of  the  bones  but 
it  facilitates  the  absorption  of  blood  and 
serum,  restrains  the  formation  of  ad- 
hesions and  prepares  the  limb  to  resume 
its  functions  almost  as  soon  as  the  bones 
are  united. 

Dr.  August  Bier,  professor  of  surgery 
at  the  University  of  Berlin,  goes  still 
farther  than  this,  for  he  does  all  he  can 
tp  increase  artificially  redness, .  swelling 
and  heat,  three  cardinal  symptoms  of  in- 
flammation that  the  profession  has  al- 
ways tried  to  avert.  Dr.  Bier  declares 
the  use  of  ice  bags  and  elevation  of  in- 
jured limbs  to  check  circulation  are 
merely  aids  to  destruction,  and  the  use 
of  tubes  and  wicks  to  drain  abscess 
cavities  relics  of  barbarism.  He  uses  the 
cupping  glass  instead. 

Whatever  may  be  the  nature  of  the 
calamity  which  necessitates  the  attentions 
of  a  surgeon,  the  patient  in  1909  is  as- 
sured of  a  degree  of  immunity  from  suf- 
fering and  a  prospect  of  recovery  that 
would  not  have  been  deemed  possible  a 
few  years  ago. 


FoDy 


Where  lives  the  man  that  has  not  tried 
How  mirth  can  into  folly  glide. 
And  folly  into  sini 

— SOOTT. 


Digitized  by 


Google 


THE  APPARATUS  FOR  LURING  AND  DESTROYING  THE  BUTTERFLY  PEST. 
Thu  principal  parts  arc  two  electric  scarch-lifrhts.  with  dispersing  mirror,  suction  fan  and  collection  box. 


CATCHING  BUTTERFLIES  BY  THE  TON. 

By  DR.  ALFRED  GRADENWITZ 

Berlin  Correspondknt  Technical  World  Magazine 


I  HE  caterpillars  of  a  cer- 
tain kind  of  night  but- 
terfly, called  "nuns," 
have  wrought  e  n  o  r- 
mous  devastation  dur- 
ring  the  last  few  years 
in  the  fir  woods  of 
Germany  and  other 
Middle  European  countries,  where  many 
thousands  of  acres  have  become  a  prey 
to  the  voracious  insect,  necessitating  the 
hurried  felling  of  many  millions  of  cubic 
feet  of  wood. 

In  combating  this  dangerous  foe  of 
the  forests  excellent  results  have  been 
obtained  in  the  course  of  the  past  year 
in  the  city  of  Zittau,  Saxony,  where 
electric  lamps  have  been  used  as  insect 
traps. 
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Experience  had  long  shown  these  but- 
terflies to  move  about  with  special  liveli- 
ness during  the  middle  hours  of  the 
night,  viz.,  from  ten  to  one  o'clock,  being 
specially  subject  during  this  time  to 
attraction  by  light.  The  night  gleam  of 
cities,  lighted  railway  trains,  etc.,  have 
been  repeatedly  found  to  determine  the 
tracks  followed  by  these  dreaded  butter- 
fly swarms. 

After  testing  a  number  of  illuminants, 
the  administration  of  forests  of  the  city 
of  Zittau  ascertained  that  only  the  most 
intensive  light  is  bound  to  exert  any 
special  attraction  on  those  butterflies. 
Whereas,  ordinary  wood  fires  were 
hardly  effective,  acetylene,  magnesium, 
and  especially  electric  light,  would  exert 
quite  extraordinary  effects.     Whenever 
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gas  lanterns  were  burning  in  the  neigh- 
borhood of  electric  lamps,  nearly  all  the 
butterflies  would  fly  towards  the  latter. 
Quartz  lamps  with  their  bluish  light, 
whenever  there  were  butterfly  swarms 
about  the  towns,  would  always  be  the 
favorite  haunts  of  large  numbers. 

The  problem  now  was,  how  to  attract 
suitable  amounts  of  butterflies  out  of  the 
woods  by  an  intense  beam  of  light,  and 
then  to  destroy  by  a  special  apparatus, 
the  insects  fluttering  round  the  lamps. 

The  following  outfit  was  arranged  by 
Herr  Weisswange  in  conjunction  with 
the  city  electricity  works. 

On  the  falling  of  dusk  all  the  electric 
street  lamps  of  the  lighting  system,  as 
far  as  possible,  were  used  without  any 
globe  so  as  to  act  by  a  specially  intense 
beam  on  the  woods  some  distance  away. 
The  butterflies  attracted  by  the  gleam 
and  fluttering  against  the  lamps  would 
partly  come  into  contact  with  the  incan- 
descent carbons,  and  after  being  scorched 
would  fall  to  the  ground.  However, 
this  process  definitely  destroyed  only 
part  of  tlje  butterflies,  while  numbers  of 
them  continued  to  flutter  round  the 
flames.  At  II  o'clock  these  street  lamps 
which,  so  to  say,  served  only  as  prepara- 
tory and  accessory  means,  were  cut  out 
entirely,  and  the  following  extensive  in- 
stallation was  set  working. 

Huge  searchlights  of  about  forty  am- 
peres each  were  erected,  throwing  their 
enormous  light  beams  on  the  parts  most 
frequently  visited  by  insects  of  the  neigh- 
boring city  forests.  These  searchlights 
were  found  to  exert  an  intense  attraction. 

The  butterflies  were  then  destroyed  by 
an  exhaustor — fan — installed  in  the  im- 
mediate proximity  of  each  of  the  search- 
lights. A  piece  of  wire  gauze  mesh  was 
stretched  out  in  front  of  the  discharging 
opening  of  the  exhauster  and  the  butter- 
flies on  being  thrown  against  this,  would 
break  their  wings. 

A  point  of  special  importance  was  to 
ascertain  suitable  elevated  points  for  in- 
stalling the  electrical  apparatus,  whence 
the  most  infested  forests  could  be  lighted 
as  well  as  possible.  Those  selected,  com- 
prised the  roof  of  the  city  electricity 
works,  th^  tower  of  the  city  hall,  the 
roof  of  a  municipal  school  and  that  of  a 
factory. 

The   action   of  the   insect,  traps   was 


most  interesting  to  watch  on  those  days 
on  which  these  were  specially  effective. 
After  some  time  had  elapsed  the  but- 
terflies would  come  fluttering  along  spar- 
ingly at  first,  but  in  ever  increasing 
numbers,  until  thousands  and  thousands, 
attracted  by  the  brilliant  light  as  though 
by  some  magnetic  force,  would  be 
swarming  about  in  the  light's  beams. 

On  arriving  at  the  end  of  their  migra- 
tion their  destruction  would  be  unavoid- 
able as  the  exhaustor  working  there 
without  interruption  would  seize  any  in- 
sects approaching  its  huge  funnel,  with 
a  powerful  air  current,  and,  after  num- 
berless revolutions,  throw  them  out  of 


Another  View  of  the  Apparatus 

the  apparatus  against  the  wire  sieve, 
there  to  meet  with  their  death.  Not  only 
the  roof  and  the  walls  of  the  building 
but  the  persons  engaged  in  operating  the 
apparatus  or  observing  that  unwonted 
spectacle  as  well,  would  be  entirely  cov- 
ered with  butterflies  killed  or  broken 
down.  Some  men  were  busy  continuous- 
ly killing  those  butterflies,  which  in  the 
neighborhood  of  the  apparatus,  were 
clinging  to  the  floor  and  walls  by  means 
of  twig  brooms,  in  order  to  sweep  them 
together  into  boxes  and  bags. 

It  is  interesting  perhaps  to  note  that 
this  process  should  not  have  been  of 
equal  effectiveness  every  day.  While 
excellent  results  were  obtained  some- 
times, at  a  single  point,  as  many  as  400,- 
000  butterflies  sometimes  being  de- 
stroyed, the  apparatus  was  found  of  little 
avail  on  certain  days.  Brilliant  moon- 
shine, cold  air  and  heavy  wind  blowing 
against  the  insect  swarm  were  found  to 
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be  drawbacks  to  the  success  of  the 
process,  while  moderate  slow  rains  did 
not  seem  to  interfere  appreciably  with  its 
working,  and  heavy  weather  indicating 
storm  even  seemed  to  favor  the  attract- 
ing of  insects.  The  main  influences, 
however,  seem  to  be  temperature  and 
wind.  Whenever  the  thermometer  in  the 
evening  dropped  below  51  Fahrenheit, 
the  success  was  generally  unsatisfactory, 
whereas  of  a  warm  quiet  night  at  tem- 
peratures of  55  to  60  Fahrenheit,  with 
covered  sky,  the  insect  swarms  were  ex- 
tremely plentiful. 


Female  butterflies  frequently  were 
even  more  intensely  attracted  when  their 
bodies  were  filled  with  eggs,  which  was 
specially  important  in  the  interest  of  a 
total  destruction.  A-^ransportable  acety- 
lene apparatus  which  could  be  installed 
immediately  in  the  woods,  likewise  gave 
favorable  results  with  experiments  made 
on  a  smaller  scale. 

Should  the  butterfly  nuisance  not  have 
been  eliminated  entirely  by  last  year's 
tests,  the  same  process  will  be  applied 
on  an  even  larger  scale  this  year  in  the 
city  of  Zittau. 


The  Universal  Song 

For  it  stirs  the  blood  in  an  old  man's  heart, 
And  makes  his  pulses  fly, 
To  catch  the  thrill  of  a  happy  voice 
And  the  light  of  a  pleasant  eye. 

—Nathaniel  P.  WiLua 
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REHEARSING  A  PHILIPPINE  WAR  SCENE. 


PICTURES  THAT  SPEAK 

By  P.  HARVEY  MIDDLETON 


-^ 


HE  popularity  of  mov- 
ing pictures,  which 
have  swept  like  a  tidal 
wave  over  the  country, 
from  Maine  to  Cali- 
fornia and  from  the 
Great  Lakes  to  the 
Gulf,  has  demonstrated 
the  enormous  money-making  possibilities 
of  the  actorless  theatre.  Here  is  an  in- 
fant industry  with  twenty-five  million 
American  dollars  invested  in  it,  boasting 
a  Trust  and  Independents,  a  dozen  trade 
papers,  and  thousands  of  theatres — as 
gaudy  and  glittering  as  tiles,  plaster, 
gilding,  marble,  mirrors  and  wonderful 
trick  electric  signs  can  make  them — . 
built  especially  for  its  favorites,  to  say 


nothing  of  scores  of  formerly  unprofit- 
able theatres  and  vaudeville  houses  now 
occupied  by  the  ubiquitous  projecting 
machine.  And  the  secret  of  the  meteoric 
success  of  this  form  of  entertainment  is 
found  in  the  irresistible  attraction  for 
the  average ,  person  of  something  that 
moves.  Lamentable  as  it  may  seem,  an 
automatic  figure  whose  eyes  and  mouth 
open  and  shut  with  idiotic  regularity  will 
attract  far  greater  attention  than  the 
most  marvelous  mechanism  evolved  by 
the  human  brain  if  the  latter  is  motion- 
less. 

Have  you  ever  been  "behind  the 
scenes"  of  a  moving  picture  theatre? 
No?  Perhaps  you  never  even  realized 
that  there  was  any  "behind  the  scenes," 
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and  perhaps  you  do  not  know  that  the 
highest  priced*  professionals  are  em- 
ployed in  the  performance  of  these  hith- 
erto silent  comedies  and  tragedies.  The 
hieaning  of  that  word  "hitherto"  will  ap- 
pear later. 

J  At  one  time  the  public  was  satisfied 
with  just  ordinary  moving  pictures  of 
interesting  events  at  home  and  abroad, 
but  nowadays  "the  play's  the  thing,"  and 
the  enterprising  moving  picture  concern 


An  Entire  Opera  Company  in  a  Single  Box. 

must  needs  employ  authors  and  actors, 
artists  to  paint  the  scenery  and  settings, 
and  all  the  paraphernalia  of  a  well  equip- 
ped theatre.  And  strenuous  things  are 
often  asked  of  the  moving  picture  actor 
or  actress,  both  in  the  studio  and  out  of 
doors. 

Last  winter  the  writer  was  a  passenger 
on  one  of  the  New  Jersey  ferry  boats. 
When  in  midstream  a  shabbily  dressed 
young  woman  suddenly  darted  to  the 
rail  and  leaped  into  the  icy  water.  There 
was  a  big  commotion  for  some  minutes 
until  the  poor  creature  was  fished  out  in 
an  apparently  dying  condition  by  a  man 
in  a  rowboat.  But  she  was  only  doing 
a  stunt  for  a  moving  picture  melodrama. 


and  while  the  passengers  were  working 
themselves  up  to  a  fine  state  of  excite- 
ment a  quiet  looking  young  man  on  the 
upper  deck  was  calmly  taking  pictures  of 
the  thrilling  scene.  A  month  or  so  later 
I  saw  the  whole  incident  enacted  on  the 
screen  of  a  Sixth  Avenue  Nickelodeon. 

The  studios  of  these  concerns  are  hid- 
den away  in  obscure  parts  of  New  York. 
One  of  them  is  in  the  Bronx,  another  in 
the  wilds  of  Brooklyn,  and  another  on 
Eleventh  Avenue.  It  is  to  this  latter  de- 
lectable neighborhood,  known  to  the  im- 
polite as  "Hell's  Kitchen,"  that  we  will 
wend  our  way,  for  here  is  the  home  of 
the  very  latest  development  of  motion 
photography,  an  invention  that  is  des- 
tined to  revolutionize  the  entire  industry. 

Our  destination  is  near  the  corner  of 
Forty-Third  Street  on  Eleventh  Avenue, 
a  large  building  bearing  the  word  "Cam- 
eraphone"  in  gilt  letters.  Here  we  meet 
an  old  friend  who  is  the  manager  of  the 
new  enterprise,  and  a  veritable  encyclo- 
paedia of  moving  picture  knowledge.  He 
knows  the  business  from  A  to  Z.  We 
have  arrived  just  in  time,  for  a  new  reel 
is  about  to  be  exhibited  for  the  benefit  of 
some  out  of  town  managers.  We  take 
our  seats  in  the  tiny  theatre  and  the 
show  commences.  First  the  names  of 
the  members  of  the  cast  are  projected  on 
the  screen — for .  these  are  no  ordinary 
moving  pictures,  performed  in  panto- 
mime by  nameless  actors. 

The  opening  scene  is  St.  John's 
Church,  Richmond,  Virginia,  in  iT75. 
with  the  Virginia  Convention  of  that 
year  in  session.  George  Washington, 
Thomas  Jefferson,  Richard  Henry  Lee, 
and  a  score  of  other  notable  historical 
personages  are  present.  The  picture  re- 
veals them  sitting  in  the  pews  of  the 
quaint  old  church.  The  immortal  Pat- 
rick Henry  steps  forward — and  right 
there  comes  the  surprise  of  your  life. 
You  expect  the  usual  silent  if  eloquent 
gestures  of  the  moving  picture  actor, 
but  Patrick  Henry  opens  his  month  and 
with  impassioned  mein  delivers  in  a  reso- 
nant voice  his  classic  oration  "Give  Me 
Liberty  or  Give  Me  Death"  to  pews  filled 
with  a  band  of  patriots  of  deathless  fame. 
As  his  clear,  ringing  tones  come  through 
the  sheet  directly  back  of  the  moving 
lips^the  effect  is  absolutely  human. 
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THE  PHOTOPHONE  IN  OPERATION  AT  A  PRIVATE  DEMONSTRATION. 


iness,  and  then  the  tremendous  signifi- 
cance of  this  most  important  step  in  the 
history  of  motion  photography  gradually 
forces  Itself  upon  you.  You  realize  that 
here  is  an  ideal  means  of  preserving  the 
actual  personalities  of  the  world's  great 
men  and  women,  an  invention  that  will 
enable  our  grandchildren  to  command 
the  presence  of  the  Roosevelts  and  Bry- 
ans,  the  Tetrazzinis  and  Carusos  of  our 
own  times,  and  make  them  talk  and  sing 
at  will.  Compared  with  the  finest  efforts 
of  the  silent  film  makers,  the  new  pic- 
tures are  like  living  flesh  and  blood,  a 
talking,  breathing  personality,  compared 
to  a  statue. 

The  historical  incident  is  quickly  fol- 
lowed by  an  up-to-date  vaudeville  act, 
and  the  performance  runs  right  through 
the  usual  programme  of  a  first  class 
theatre — the  only  difference  being  that 
the  living  bodies  of  the  performers  are 
absent.  Their  disembodied  spirits  en- 
tertain you  just  as  well. 

You  are,  of  course,  all  eagerness  to 
find  out  how  it  is  done.     In  the  art  of 


motion  photography,  after  exquisite  art- 
istic skill  has  made  more  and  more  dar- 
ing achievements  possible,  the  limit  has 
been  reached,  so  far  as  the  pictures  them- 
selves are  concerned.  Various  inventors 
have  perceived  the  possibilities  of  com- 
bining the  phonograph  principle  with  the 
motion  picture,  and  their  inventions  have 
from  time  to  time  been  dealt  with  in  this 
magazine.  The  photophone  is  one  of 
them;  but  while  it  combines  in  one  ma- 
chine the  voices  and  the  picture,  there 
is  no  actual  connection  between  the 
two. 

It  has  remained  for  a  young  Oregon- 
ian,  James  A.  Whitman,  after  two  years 
of  difficult  experimental  work,  to  pro- 
duce the  projected  image  and  the  sound 
record  in  perfect  unison — in  absolute 
synchrony.  In  New  York  City  in  a 
building  comprising  50,000  square  feet 
of  floor  area  on  six  floors,  are  pro- 
vided the  finest  facilities  in  the  world 
for  motion  photography  and  for  mak- 
ing the  special  sound  records.  Here 
scenes    from    plays    and    operas,    song^ 
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Looking  from  the  Stage  to  thr  Camera  Booth.  Showing  100.000 
Candle-Power  Lights. 


numbers,  dances  and  speeches,  in  fact 
entertainments  ranging  from  modem 
farce  to  classic  tragedy,  are  being  pro- 
duced and  prepared.  A  quarter  of  a 
million  dollars  a  year  is  set  aside  for  pro- 
ductions. All  the  subjects  are  American, 
made  by  American  artists,  except  of 
course  some  of  the  grand  opera  num- 
bers. 

Each  week  from  seventy-five  to  one 
hundred  actors  and  actresses  are  em- 
ployed. The  material  is  first  carefully 
laid  out,  and  the  performers  who  are  to 
make  the  voice  records  study  their  lines ; 
for  the  "records"  must  be  made  sepa- 
rately from  the  pictures.  If 
an  opera  is  being  produced 
all  the  principals  and  mem- 
bers of  the  chorus  must  be 
vocally  drilled.  After  the 
orchestra  rehearsals  are 
completed  we  see  the  as- 
semblage singing  the  opera 
into  the  recordmg  phono- 
graph. From  the  wax 
"master  record"  so  pro- 
duced a  copper  mold  is 
made  electrically,  and  the 
wax  is  molded  therein  into 
hundreds  of  duplicates. 

When  finished  a  set  of 
records  giving  all  the 
sounds  for  the  opera  or 
other  act  is  given  to  the 
stage  manager,  who  in  one 
of  the  three  spacious   re- 


hearsal halls  drills  the  per- 
formers to  the  accompany- 
ing sound  of  the  phono- 
graph rendering  the  voices 
and  music.  Meantime  in 
another  part  of  the  build- 
ing the  scenic  artists  are 
painting  the  scenery  and 
the  carpenters  and  property 
men  are  busily  at  work. 
Then  the  whole  company 
assembles  on  the  stage, 
which  in  this  case  is  the 
photographic  .studio.  Here 
in  the  g!are  of  nearly  one 
hundred  thousand  candle 
power  light,  from  Cooper- 
Hewitt  mercury  vapor 
tubes  and  powerful  arc 
lights  to  tiny  bulbs,  the 
scene  is  re-enacted  in  ab- 
solute unison  with  the  phonograph,  while 
the  whirring  motion  camera  takes  the 
negative. 

Then  the  film  goes  to  its  baths  in  the 
developing  rooms,  where  big  drums  on 
which  it  is  wound  revolve  in  tanks.  Then 
if  the  negative  is  perfect  it  goes  to  the 
printing  room.  It  is  possible  to  print  as 
high  as  three  or  four  hundred  positives 
from  one  negative  before  any  appreciable 
sign  of  wear,  appears  in  the  negative. 
Then  with  their  appropriate  titles  photo- 
graphed from  large  lettering  the  films 
are  put  on  reels  or  spools  and  fitted  into 
the  cameraphone.     Its  special  power  of 
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synchronizii^  with  the  phonograph 
records,  which  are  pow  on  the  phono- 
graphs behind  the  screen,  enables  the 
skillful  operator  to  give  the  audience  the 
mystifying  illusion  of  a  perfectly  repro- 
duced human  performance. 

Enough  duplicates  of  the  film  are 
made  to  supply  a  rental  service  covering 
the  entire  United  States,  and  the  reels 
are  shipped  tc^ether  with  the  appropri- 
ate records  for  that  week's  programme. 


the  programme  of  the  week;  big  lobby 
photographs  of  the  performers  who  will 
appear  so  mysteriously  at  the  will  of  the 
operator,  and  a  supply  of  special  print- 
ing, including  twelve-sheet,  three-sheet 
and  half-sheet  posters,  the  latter  differ- 
ing each  week  according  to  the  bill  of 
that  week.  The  charge  for  the  entire 
outfit  for  the  week  is  $150. 

In  addition  to  its  vast  possibilities  as 
a  means  of  .entertainment,  the  camera- 


PHOTOGRAPHIC  STUDIO  SHOWING  A  RUSTIC  SCENE  SET. 


When  a  manager  contracts  for  the  cam- 
eraphone  service  he  receives  a  wooden 
box  about  three  feet  long  by  two  feet 
wide.  In  that  box  is  an  entire  stage  per- 
formance for  one  week's  entertainment, 
which  is  equivalent  to  an  entire  theatrical 
company,  scenery,  baggage,  costumes, 
orchestra — everytiiing  in  fact  that  he 
could  get  by  hiring  a  costly  New  York 
production  except  the  actual  living 
bodies  of  the  performers.  He  is  also 
provided  with  advance  press  notices  for 


phone  has  obvious  educational  value  in 
teaching  any  lesson  requiring  visual 
graphic  demonstration.  For  instance, 
the  concern  has  one  film  entitled  "A  Les- 
son in  Physical  Culture."  A  well-known 
athlete  steps  to  the  foreground  of  the 
picture  and  delivers  a  straightforward 
talk  to  the  audience,  telling  them  in  sim- 
ple language  how  to  develop  muscles  like 
his.  By  suiting  the  action  to  the  word 
he  shows  clearly  just  what  movements 
and    exercises    should    be   practiced   to 
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properly  develop  the  four  hundred  slum- 
bering muscles  in  the  human  frame. 

The  same  form  of  iAstruction  can  of 
course  be  used  by  the  best  authorities  in 
every  field  of  human  knowledge  and 
activity.  A  famous  traveler  will  trans- 
port us  to  foreign  climes,  and  although 
he  is  absent  in  the  flesh,  his  own  voice 
and  figure  will  point  out  the  objects  of 
interest  in  the  moving  panorama.  The 
presidential  or  gubernatorial  candidate 
of  the  future  will  actually  speak  and  ap- 
pear simultaneously  in  scores  of  cities  on 
the  same  night;  the  eminent  divine  will 
preach  to  hundreds  of  thousands  any- 
where from  New  York  to  San  Francisco, 
his  charm  of  manner  and  personality 
making  powerful  appeal  to  his  widely 
scattered  congregations. 

Among  the  theatres  used  for  camera- 
phone  entertainments  are  the  Grand 
Opera  House,  New  York;  the  Tabor 
Grand  Opera  House,  Denver ;  the  HoUi- 
day  Street  Theatre,  Baltimore;  the  Au- 
ditorium, Chicago ;  the  Colonial  Theatre, 
Richmond;  Bijou  Theatre,  Atlanta;  Na- 

10 


tional,  Rochester;  Lyric,  Dayton;  Lyric, 
Mobile;  Academy,  Norfolk,  and  scores 
of  others.  In  Denver  nearly  twelve  thou- 
sand persons  attended  the  cameraphone 
performances  in  one  day.  The  charge  of 
admission  to  the  best  seats  for  these  en- 
tertainments is  only  ten  cents.  Subsid- 
iary companies  are  being  formed  to  ex- 
ploit the  invention  in  South  America  and 
Europe. 

The  ingenious  device  called  the  photo- 
phone,  which  also  combines  the  mov- 
ing picture  machine  with  the  talking 
machine,  so  that  the  words  and  music 
of  a  theatrical  or  other  performance  can 
be  heard  while  the  movements  of  the 
players  are  reproduced  before  the  eyes, 
was  invented  recently  by  Mr.  L.  P.  Vali- 
quet. 

By  the  aid  of  this  contrivance  anybody 
owning  a  talking  machine  can  attach  a 
compact  little  projecting  lantern  to  it, 
and  exhibit  moving  pictures  on  a  screen 
to  the  accompaniment  of  a  lecture  or  mu- 
sic, the  pictures  being  projected  through 
the  horn  or  megaphone  which  is  attached 
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to  the  machine.     The  device  is  a  very 
satisfactory  one. 

This  little  instrument  is  simplicity  it- 
self. One  just  hangs  up  a  sheet,  at- 
taches a  gas  tube  or  electric  light  to  the 
lantern,  and  the  merest  child  can  then 
reel  off  the  films  and  display  the  moving 
pictures  in  the  drawing  room.  Thus^  the 
thousands  of  owners  of  talking  machines 
can  now  have  a  moving  picture  attach- 
ment at  a  reasonable  cost,  and  give  exhi- 
bitions at  home  or  in  public.  The  lan- 
tern can  be  adapted  to  electric  light, 
acetylene,  or  any  of  the  systems  by  which 


mantels  are  rendered  incandescent.  The 
lenses  will  project  standard  films  through 
any  of  the  existing  styles  of  horns,  and 
will  display  pictures  up  to  twelve  by  fif- 
teen feet  at  a  distance  of  thirty  feet,  or 
correspondingly  smaller  pictures  at 
shorter  distances.  The  result  obtained 
is  as  good  as  any  moving  picture  show  in 
a  high-class  theater  fitted  with  expensive 
apparatus,  and  the  whole  arrangement 
can  be  packed  away  in  an  ordinary  suit 
case,  of  course  excluding  the  big  horn. 
A  company  has  been  formed  in  Newark 
for  the  manufacture  of  the  device. 


TO  EXTERMINATE  THE  PRAIRIE  DOG 

By  M.  BEVERLEY  BUCHANAN 


In  tlie  State  of  Tckm  alone,  pcairie  dogp  eat  annually  enough  gran  to  support  1 ,562,500  cowt.  Uttcily  uielen,  tke 
little  animal  it  a  pest  so  dreaded  that  tke  Forestry  Service  has  undertaken  his  extermination.  Poison  is  killing  him,  wher- 
ever he  now  flourishes,  and  another  resource  of  the  farmer  is  safeguarded. 


HO  would  think  that 
the  prairie  dog,  the  shy 
and  amusing  little  ro- 
dent that  we  like  to 
watch  before  the  door 
of  his  burrow  at  the 
"Zoo,"  would  ever  be- 
come the  subject  of 
government  intervention  or  endanger  the 
success  of  stockraising  ?  Yet  such  is  the 
fact.  Out  on  the  national  forests  which 
Uncle  Sam  is  guarding  for  the  use  of 
the  public,  expert  hunters  have  gone 
after  the  prairie  dogs  with  zeal,  ingenuity 
and  poison,  and  have  exterminated 
them  in  great  numbers  because  some  of 
the  choicest  bottom  lands  have  had  the 
grazing  ruined  for  stock  by  the  indus- 
trious burrowing  of  the  "dogs." 

Attempts  made  last  year  at  poisoning 
prairie  dogs  on  the  national  forests  on 
an  extensive  scale  were  highly  successful 


and  plans  are  now  being  made  to  carry 
on  the  work  much  more  widely  next 
year.  Stockmen  who  had  suffered  heavily . 
from  the  prairie  dog  pest  were  solicitous 
to  have  the  work  taken  up,  and  gladly 
offered  to  co-operate  with  the  service  in 
furnishing  men  and  horses  to  distribute 
the  poison.  Formerly  the  area  of  avail- 
able land  in  proportion  to  the  population 
was  so  great  that  little  attention  was  paid 
to  such  pests  as  prairie  dogs  and  gophers. 
But  in  recent  years  the  development  of 
improved  methods  of  farming,  including 
irrigation  and  artesian  water  supply,  has 
led  ranchmen  to  push  farther  and  farther 
westward  over  the  semi-arid  plains,  until 
agriculture  and  stockraising  have  invad- 
ed most  of  the  prairie  dog*s  domain,  the 
land  holdings  have  decreased  in  size  and 
increased  in  value,  and  the  depredations 
of  the  pests  are  more  keenly  felt. 
To  ascertain  what  success  could  be  had 
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in  ridding  considerable  areas  of  the  pest, 
a  selection  was  made  of  parts  of  the 
Leadville  and  Pike  national  forests,  in 
Colorado,  which  were  badly  infested.  In 
order  to  demonstrate  the  effectiveness  of 
the  work,  an  area  of  some  60,000  to 
75,000  acres  of  actual  "dogtown"  was 
selected  for  the  test,  by  the  United  States 
Forest  Service.  From  eighty  to  ninety 
per  cent  of  the  dogs  were  killed  with  the 
first  distribution  of  the  poison. 

The  poison  is  prepared  by  coating 
wheat  with  a  preparation  of  strychnine, 
cyanide  of  potassium,  anise  oil,  and  mo- 
lasses. When  a  sufficient  quantity  is 
ready,  the  poisoned .  wheat  is  carried  to 
the  field  of  operations.  There  the  stock- 
men gladly  supply  men  and  horses  and 


and  drop  it  near  the  entrance  of  the 
holes.  A  little  practice  enables  the  men 
to  drop  the  wheat  while  keeping  their 
horses  on  a  sharp  trot.  By  crossing  the 
town,  to  and  fro,  like  a  man  sowing 
grain,  they  can  cover  a  large  area  in  a 
surprisingly  short  time.  It  is  necessary 
to  go  over  the  ground  a  second  time  and 
by  "spotting"  the  occupied  holes  the  re- 
maining dogs  will  easily  be  killed  with 
a  very  small  amount  of  poison.  The 
average  cost  per  acre  for  the  poisoning 
material  is  one  and  one-half  cents. 

Prairie  dogs  are  very  obnoxious  to  the 
stockmen,  for  they  devour  mucl^  jrrass 
and  undermine  the  surface  oi  the  ground 
with  their  burrows.  Where  they  estab- 
lish themselves  the   destruction  of  the 


BRINGING  THE  POISON   MIXTURE  TO  BOILING  SO  THAT  THE  INGREDIENTS  WILL  BE 

COMPLETELY  DISSOLVED. 


the  wheat  is  given  out  to  the  riders  and 
distribution  begins. 

Each  rider  carries  the  wheat  in  a  tin 
pail  supported  by  a  gunny  sack  slung 
across  his  right  shoulder  and  hanging  at 
his  left  side.  His  left  hand  is  free  for 
the  reins.  With  his  right  hand  he  uses 
a  tablespoon  to  measure  out  the  poison 


range  is  only  a  question  of  time.  While 
it  is  hard  to  say  just  what  amount  of 
feed  a  prairie  dog  will  consume  in  the 
way  of  grass,  it  has  been  estimated  by 
the  United  States  Biological  Survey  that 
thirty-two  prairie  dogs  will  consume  as 
much  grass  as  one  sheep,  or  256  dogs  as 
much  as  one  cow.  ^^  ^ 
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Based  upon  an  average  of  tweiity-five 
dc^s  to  the  acre,  which  is  considered  to 
be  a  highly  conservative  estimate  of  the 
population  of  the  villages  scattered  about 
on  the  open  range,  the  same  authority 
estimates  that  in  the  State  of  Texas  the 
prairie  dogs  annually  con- 
sume as  much  grass  as 
would  be  eaten  by  U562,- 
500  cows.  There  is  no 
doubt  that  taking  a  cer- 
tain area  of  grazing  land 
upon  which  the  dogs  have 
established  themselves,  the 
value  of  the  land  is  reduced 
fully  fifty  per  cent  by  their 
inroads  upon  the  feed,  not 
only  because  of  what  they 
eat  but  because  they  dig  up 
the  very  roots  of  the  grass 
and  thus  leave  the  ground 
perfectly  bare  about  their 
habitations. 

When  an  area  is  pretty 
well  cleaned  off  they  mi- 
grate to  a  new  spot  and  re- 
peat the  same  destructive 
process,  with  the  result  that 
in  the  course  of  years  entire 
townships  of  land  are 
cleaned  as  bare  as  a  floor 
of  every  vestige  of  grass, 
and  it  takes  several  years  of 
good  seasons  to  restore  the 
old  conditions  after  the 
dogs  are  gone. 

The  damage  done  by 
these  little  pests  consists 
not  only  in  the  loss  of  grass 
and  other  crops  eaten,  or 
buried  under  the  mounds, 
but  in  the  accidental  drain- 
age of  irrigation  ditches, 
and  in  the  danger  to  stock 
from  stumbling  in  the 
holes.  Running  horses 
often  trip  and  break  their  legs,  and  riders 
are  sometimes  injured  and  even  killed. 
In  Stillwater  Valley,  Montana,  an  irriga- 
tion ditch  on  a  side  hill  was  tapped  by  a 
prairie  dog  burrow  and  the  water  came 
out  fifty  feet  lower  down  the  slope.  The 
hole  was  twice  stopped  and  the  ditch 
moved  a  little,  but  the  break  recurred  and 
it  was  finally  necessary  to  dig  a  new 
ditch  around  the  washout. 

The  chief  obstacle  to  the  extermination 


of  prairie  dogs  on  the  plains  is  lack  of 
co-operation  among  landowners.  It  is  of 
little  use  to  kill  off  the  animals  on 
ranches  adjacent  to  large  colonies  in 
which  the  pests  are  allowed  to  go  on 
multiplying.    Many  ranchmen  who  have 


Pouring  the  Poison  Mixture  Over  the  Wheat. 


again  and  again  poisoned  those  on  their 
own  lands  have  finally  given  up  in  de- 
spair because  of  the  rapid  overflow  from 
adjoining  lands,  new  animals  constantly 
taking  the  places  of  those  killed,  until 
the  expense  and  labor  of  repeated  poison- 
ings were  too  great  to  be  continued. 

In  some  states  drastic  measures  have 
been  recommended.  In  Texas,  a  bill  was 
introduced  in  the  state  legislature  making 
it  the  duty  of  every  man  owning  land 


SPREADING  THE. POISON-COVERED  WHEAT  IN  THE  SUN  TO  DRY. 


inhabited  by  prairie  dogs  to  destroy  the 
animals,  under  penalty  of  a  fine  not  ex- 
ceeding $100  for  each  section  or  part  of 


a  section  on  which  pests  were  allowed  to 
remain. 
The  state  of  Kansas  has  been  carrying 
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on  a  warfare  against  the  prairie  dog  for 
the  past  two  or  three  years,  and  the  sum 
of  $100,000  was  appropriated  by  the 
Kansas  l^islature  for  the  purpose.  The 
work  has  been  so  successful  that  today 
Kansas  is  practically  free  from  the  pests. 

There  is  little  doubt  that  the  poisoned 
wheat  will  also  promptly  kill  squir- 
rels, gophers,  and  field  mice,  as  well  as 
the  dogs.  Dead  skunks  and 
badgers  have  been  found 
in  the  prairie  dog  villages 
where  the  poisoned  wheat 
has  been  scattered,  while 
dead  squirrels,  chipmunks, 
and  field  mice  have  been 
noticed  close  to  the  vil- 
lages, which  undoubtedly 
were  killed  by  the  poison. 

The  work  of  the  Forest 
Service  is  considered  to 
have  demonstrated  the  en- 
tire feasibility  of  fighting 
prairie  dogs  with  poison, 
the  action  being  almost  in- 
stantaneous. Most  of  the 
prairie  dogs  in  a  town  are 
dead  within  an  hour  after 
the  bait  is  dropped.  It  was 
found,  that  to  be  success- 
ful the  poison  must  be 
scattered  in  the  spring, 
when  the  dogs  first  come 
out  from  their  winter  quar- 
ters and  before  the  green 
g-rass  is  offered  to  appease 
their  hungry  appetites. 

Range  improvement  in 
the  National  Forests  is  one 
of  the  chief  objects  of  regulating  the 
grazing.  For  this  reason  the  service  is 
leaving  no  stone  unturned  to  prevent 
range  deterioration.  Next  year  it  is  pro- 
posed to  clean  up  the  areas  inside  the 
National  Forests,  and  it  is  believed  that 
when  the  stockmen  see  how  successful  it 
is,  the  various  states  will  be  induced  to 
take  it  up  on  the  open  ranges  and  thus 


sweep  these  little  pests  out  of  existence. 
The  first  experiments  in  this  line  were 
made  in  New  Mexico  by  a  stockman  who 
has  since  entered  the  Forest  Service,  and 
who  directed  the  successful  experiments 
last  spring.  In  1901  Dr.  C.  Hart  Mer- 
riam,  chief  of  the  Division  of  Biological 
Survey  of  the  Department  of  Agricul- 
ture, made  a  report  upon  "The  Prairie 


The  Effect  of  the  "Dog  Medicine"  on  a  Very  Small  Area. 


Dogs  of  the  Great  Plains"  in  which  the 
damage  done  by  th^  dogs  was  pointed 
out,  and  various  methods  of  poisoning 
them  were  suggested.  This  report  of  Dr. 
Merriam's  may  be  said  to  have  practical- 
ly blazed  the  way  for  the  highly  success- 
ful and  practical  work  in  prairie  dog 
extermination  done  by  the  Forest  Serv- 
ice. 
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I  MAN  of  science  in  Ber- 
lin has  taken  to  run- 
ning ordinary  air 
through  a  machine  to 
make  better  stuff  to 
breathe  of  it.  Not  sat- 
isfied that  the  atmos- 
phere which  nature 
furnishes  for  the  purpose  is  all  that  it 
should  be,  he  has  undertaken  to  make 
of  it  a  more  ac- 
ceptable and  use-        ^ .  . 

ful  and  valuable 
human  asset.  The 
only  queer  thing 
about  the  matter, 
too,  is  that  he  is 
accomplishing  it. 
Eve  rybody 
knows  that  oxy- 
gen in  our  air  is 
a  good  thing.  It 
is  possible  to  get 
too  much  of  it, 
like  other  good 
things,  but  there 
is  comparatively 
little  suffering 
caused  among 
members  of  the 
human  race,  just 
at  this  stage  of . 
the  world's  life, 
by  a  superabund- 
ance of  this  par- 
ticular desirable. 
In  fact,  some- 
times it  seems  as  if  many  of  us  were  try- 
ing to  see  how  little  of  it  we  can  assimi- 
late, without  actual  asphyxiation,  instead 
of  enjoying  a  full  measure  as  one  of  the 
luxuries  of  existence.  But  it  isn't  always 
our  own  fault,  it  seems,  and  that's  why 
the  Berliner,  Dr.  Fischer  by  name,  a 
member  of  the  faculty  of  the  famous 
Berlin  University,  has  produced  his  in- 
vention. 

It  is  no  news  to  the  world  that  the 


OzoNK  Fan  Constructed  by  Dr.  Fischer. 
This  fan  concentrates  the  ozone  in  the  atmosphere. 


oxygen  in  our  air  is  capable  of  being 
changed   into   a   thing   called   ozone,   a. 
mighty    enemy    of    bacteria    and    other 
things  inimical  to  human  lungs  and  hu- 
man blood,  destroyer  of  bad  smells  and 
powerful  purifier  in  general.     Sunlight 
itself,  by  constantly  producing  the  stuff 
in  dilute  form,  disinfects  daily  and  hour- 
ly, to  a  degree,  the  air  we  breathe.    The 
trouble  is  that  we  have  too  little  sun, 
because     of     our 
smoke     and     our 
dust    and    our 
roofs,    under 
which     we     stay 
too  large  a  por- 
tion of   the   time 
when   the   ozone- 
producer  is  work- 
ing. 

The  disinfect- 
ing properties  of 
ozone,  which  have 
been  well  known 
for  a  long  time, 
have  recently 
been  applied  to 
the  purification  of 
drinking  water, 
and  this  seems  to 
have  suggested  to 
Dr.^  Fischer  the 
idea  of  producing 
the  agent  artifi- 
cially for  the  pur- 
pose of  purifying 
air  as  well.  The 
cost  of  such  production  was  low  enough 
to  justify  the  experiment  and  the  re- 
sults have  been  gratifying.  The  ozone 
ventilator  he  has  invented  produces  the 
active  gas  by  means  of  the  em- 
ployment of  high  temperature.  He 
has  found  that  certain  chemical  reactions 
take  place  in  the  air  under  tremendous 
heat  and  has  recogiiized  that  ozone  is  one 
of  the  products.  His  apparatus,  therefore, 
includes  a  Nemsjjlipj^i^^^f^ing 
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to  the  high  temperature  it 
is  capable  of  enduring — 
2,000°  C— lends  itself  to 
the  purpose,  most  admir- 
ably. The  percentage  of 
ozone  produced  depends 
largely  on  the  degree  pf 
the  heating  and  the  rapid- 
ity of  cooling  the  air 
which  passes  through  his 
appliance.  Under  ordi- 
nary conditions  surround- 
ing a  Nemst  lamp,  the 
highly  heated  atmosphere 
cools  so  slowly  that  the  I 
ozone  produced  decom- 
poses again  into  ordinary 
oxygen.  The  purpose  of  l 
the  inventor  then  was  to 
cool  his  hot  air  quickly 
enough  to  keep  the  per- 
centage of  ozone  in  it  as 
high  as  possible,  thus  making  it  serve 
its  purifying  purpose  before  it  returns  to 
its  original  state. 


Isolated  Ozone  Fan  Can  Be 

Placed  Wherever  Space 

Best  Permits. 


^s;^  current  at  a  suitable  ve- 
locity over  the  heated  fila- 
ment, raising  it  to  a  very 
high  temperature.  Im- 
mediately after  heating, 
the  current  is  then 
plunged  directly  into  cold 
air  again  and  the  sudden 
drop  of  temperature 
causes  the  change  which 
makes  the  ozone  avail- 
able. The  apparatus  com- 
prises a  small  ventilator, 
designed  to  exert  a  suc- 
tion effect.  The  fan  is 
placed  inside  a  funnel, 
provided  with  the  Nemst 
filament,  which  is  adjust- 
able and  readily  change- 
able. The  filament  is  an 
electric  conductor  of  the. 
second  order  and  con- 
ducts electric  current  only  after  being 
raised  to  a  certain  degree  by  means 
of  a  heating  coil.     When  the  ventilator 


Dr.  Fischer's  ventilator  draws  the  air-     is    started,   therefore,   the   heating   coil 


PORTABLE  OZONE  FAN. 
Tills  fan  can  be  moved  about  a  room  or  changed  from  one  apartment 
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OzoNB  Wall  Fan. 
An  efifectivQ  form  (or  limited  use. 


receives  the  first  current.  At  the  moment 
when  the  filament  becomes  conductive 
and  therefore  ready  for  business  an  elec- 
tro-magnet inserts  the  fan-motor  and  dis- 
connects the  heating  outfit.  A  lamp,  ar- 
ranged in  series,  serves  as  additional 
resistance. 

A  drawback  to  such  use  of  ozone  as  is 
contemplated,  when  the  uses  of  this  new 
apparatus  are  considered,  lies  in  the  fact 
that,  though  the  gas  is  very  highly 
effective  in  the  destruction  of  bacteria 
and  other  impurities  in  the  air,  it  also 
has,  in  such  concentrated  form,  a  damag- 
ing influence  upon  the  mucous  mem- 
branes. If  the  air  is  excessively  ozonized 
it  becomes  too  many  for  the  flying  agents 
of  disease,  but  it  also  is  decidedly  harm- 
ful to  the  human  body.  A  percentage  of 
the  oxygen  only  therefore  can  be  safely 
turned  into  ozone  for  the  use  of  the  lungs 
and  the  amount  has  been  fixed  at  one- 
tenth  of  one  per  cent.  With  this  amount, 
all  the  valuable  purposes  are  accom- 
plished and  no  deleterious  effects  appear. 
The  machine  of  Dr.  Fischer  converts  just 
so  much  of.  the  oxygen  into  the  more 
active*'  gas  and  no  greater  amount,  no 
matter  how  long  it  is  operated.  When, 
in  a  room  in  which  It  is  at  work,  the 


atmosphere  is  brought  to  a  condition 
where  it  contains  the  proper  percentage 
of  the  ozone,  the  machine  destroys  an 
amount  equivalent  to  the  amount  pro- 
duced, so  that  the  average  is  kept  con- 
stant. No  harmful  effects  can  follow 
and,  as  the  ozone  is  used  up  by  busy 
lungs  and  performs  its  task  of  microbe 
killing,  it  is  constantly  replaced  by  the 
apparatus.  The  result  is  an  ideal  venti- 
lator. A  large  room  requires  but  a  few 
minutes  to  fill  with  its  proper  percentage 
of  the  gas,  the  smell  of  which  is  char- 
acteristic and  easily  detected. 

Another  ozone  fan,  based  on  the  power 
of  electric  discharges  to  accomplish  sim- 
ilar results,  is  constructed  by  a  German 
firm.  It  is  more  like  the  ozonizer  for  the 
purification  of  water  than  like  Dr. 
Fischer's  machine.  The  fan  which  draws 
the  air  into  the  ventilator  is  fitted  with 
an  iron  framework  of  alternating  metal 
rods  and  plates.    The  rods  are  surround- 


AiR-OzoNizER  Fitted  Into  Ventilating  Pit. 

ed  with  glass  for  the  purpose  of  insula- 
tion and  each  pair  of  rods  and  plates 
forms  a  pair  of  electrodes  inserted  in  a 
high  tension  circuit  of  an  alternate  cur- 
rent transformer,  one  terminal  of  which 
for  safety's  sake  is  connected  with  the 
ground.  During  the  operation  of  the 
machine,  a  dark  bluish  discharge  or  glow 
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is  produced  between  the 
plates  and  the  glass  cov- 
ered rods,  as  the  only  op- 
tical manifestation  of  what 
is  taking  place.  The  air 
passing  through  the  frame- 
work of  the  ventilator, 
"however,  under  influence 
of  the  high  current,  is 
ozonized,  enters  the  room 
to  be  ventilated,  and  acts 
as  a  purifier,  exactly  as  it 
does  in  the  other  instance. 

Incidental  to  the  op- 
eration of  these  ventilators 
for  the  purpose  of  microbe- 
killing,  the  additional  ad- 
vantage of  a  good  distribu- 
tion of  the  purified  air  re- 
sults. The  expense,  too,  is 
low  for,  the  apparatus 
ozonizing  from  35,000  to 
175,000  cubic  feet  of  air 
per  hour,  needs  but  thirty 
to  150  watts  to  operate. 

When  very  large  spaces, 
like  whole  buildings  of 
large  size  are  to  be  venti-  j^ 

lated  by  the  process, 
ventilators  delivering 
more  concentrated  ozone  may  be  em- 
ployed to  advantage.  The  ozone  is  then 
produced  at  a  central  plant  outside  of  the 
building  and  is  afterwards  mixed  with 
the  air  and  thrown,  by  means  of  a  com- 
pressor, first  into  air-pits  and  then 
through  a  system  of  conduits,  to  the 
room  to  be  aerated. 

In  any  room  where  the  air  is  likely  to 
become  vitiated  through  much  breathing, 
this  form  of  ventilator  is  a  blessing  in- 
deed. In  buildings  of  all  sorts  for  public 
use,  schools,  halls,  theaters,  churches, 
which  are  notoriously  difficult  to  venti- 
late properly,  even  with  elaborate  sys- 


OzoNE  Fan  in  Workmrn's  Dining  Hall. 
is  this  sort  of  use  that  best  demonstrates  its  value. 


tems  of  fans,  this  ventilator  has  a  work 
to  perform.  In  many  kinds  of  workshops; 
where  the  nature  of  the  business  is  such 
that  ordinary  ventilation  is  objectionable, 
the  ozone-machine  can  fill  a  much  felt 
want.  In  the  tunnels  of  the  subways,  in 
which  some  of  us  must  necessarily  spend 
a  part  of  most  of  our  days,  such  ventila- 
tion will  give  escape  from  great  discom- 
fort and  considerable  danger.  On  ship- 
board, passengers  from  cabin  to  steerage 
will  benefit  by  its  use  and  it  may  even 
be  applied  to  the  support  of  livable  con- 
ditions in  submarines,  to  supplement  ap- 
paratus, now  in  use. 
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DIRECT  FROM  RAW  ORE 

By  F.  A.  TALBOT 
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^N  extraordinary  devel- 
opment in  the  copper 
manufacturing  indus- 
try which  promise?  to 
become  of  far  reaching 
importance  has  recent- 
ly been  evolved,  where- 
by it  is  possible  to  pro- 
duce wire  and  sheets  of  varying  diame- 
ters, thicknesses  and  widths  in  continuous 
lengths  in  one  direct  operation  from  the 
crude  metal.  Morieover  not  only  is  the 
new  process  cheaper,  quicker,  and  cleaner 


than  the  existing  methods  in  vogue,  but 
the  resultant  article  is  of  far  greater 
strength  than  that  produced  in  the  ordi- 
nary way  by  rolling,  swaging,  or  draw- 
ing. 

This  process  is  the  invention  of  an 
eminent  British  electro-metallurgist,  Mr. 
Sherard  Cowper-Coles,  and  its  wide- 
spread importance  may  be  gathered  from 
the  fact  that  a  German  firm  has  acquired 
the  invention  and  is  at  the  present  mo- 
ment completing  the  construction  of  a 
large  factory  where  the  process  will  be 


SPECIAL  PLANT  FOR  EXPANDING  AND  REMOVING  A  LARGE  COPPER  CYLINDER  FROM  THE 

HIGHLY  POLISHED  DRUM. 
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exploited  upon  an  extensive  scale.  In 
view  of  the  fact  that  the  Teutons  are 
among  our  keenest  rivals  in  the  manufac- 
ture of  copper  articles,  especially  for  the 
electrical  industry,  and  will  now  be  in  a 
position  to  supply  not  only  a  purer  article 
but  at  a  lower  price,  such  a  development 
cannot  fail  to  exercise  an  important  in- 
fluence upon  the  products  of  our  native 
factories,  especially  in  the  foreign  mar- 
kets. 

The  process  is  said  to  be  entirely  new. 
The  copper  is  deposited  by  electrical 
agency  upon  the  surface  of  a  drum  or 
cylinder  driven  at  a  predetermined  speed 
while  immersed  in  a  vat  or  huge 
cell.  The  theory  of  the  process  is  that 
each  molecule  of  copper  as  deposited 
upon  this  cylindrical  surface  is  burnished 
or  rubbed  by  the  friction  of  the  solvent 
solution  or  electrolyte  in  the  cell,  so 
that  a  perfectly  pure  and  homogeneous 
metal  is  obtained.  The  wire  or  sheeting 
thus  secured  is  far  denser,  tougher,  and 
of  better  texture  than  that  possible  under 
the  application  of  the  greatest  pressure 
or  drawing  as  is  now  practised. 

Another  salient  point  that  must  be 
borne  in  mind  also  is  the  fact  that  by  the 
Cowper-Coles  method  it  is  possible  to 
use  a  very  impure  copper,  as  well  as  a 
very  impure  electrolyte.  That  is  to  say, 
a  solution  in  which  there  is  a  consider- 
able amount  of  deleterious 
matter  in  suspension.  These 
impurities  are  not  depos- 
ited upon  the  cylinder,  but 
are  thrown  off  by  the  cen- 
trifugal force  caused  by  the 
rapid  revolution  of  the  cyl- 
inder within  the  vat,  com- 
bined with  the  rubbing  ac- 
tion caused  by  the  friction 
of  the  solution  itself  upon 
the  particles  of  copper  as 
deposited  upon  the  cylin- 
der. Consequently  the 
wire  or  sheeting  thus  pro- 
duced is  composed  of  only 
the  pure  copper.  This  is  a 
factor  of  very  great  sig- 
nificance, as  by  existing 
methods  of  electro-deposi- 
tion it  is  essential  that  the 
copper  be  subjected  to  a 
prolonged  and  thorough 
course   of   r^finingf  before 


The  Cone  Upon  Which  the  Experiments  Were 
Conducted. 


being  used.  Again,  the  consumption  of 
electrical  energy  in  the  latest  process  is 
much  less,  so  that  the  production  of  a 
pure  metal  is  obtained  at  a  trifling  cost 


microphotograph  of  deposited  copper.  showing  crystalline 
Structure. 
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MiCROPHOTOGRAPH  OF  THE  COPPRR  NeAR  THE  APEX  OF  THE  CONR,  SHOW- 
ING Its  Ragged  Appearance  Due  to  Insufficient 
Speed  of  Rotation. 


As  already  mentioned  the  secret  of  the 
process  lies  in  the  speed  at  which  the 
drum  is  revolved  when  in  the  vat.  If 
the  speed  is  too  slow  the  surface  of  the 
copper  is  very  rough  and  rugged,  is  un- 
even in  thickness  and  consequently  lacks 
strength.  On  the  other  hand,  when  the 
cylinder  is  rotated  at  the  correct  or  criti- 
cal speed  the  surface  is  perfectly  smooth 
as  if  it  had  been  planed  down  or  burn- 
ished, the  appearance  resembling  that  of 
polished  marble.  In  order  to  determine 
precisely  at  what  speed  the  cylinder 
should  be  revolved  the  inventor  carried 
out  a  series  of  interesting  and  ingenious 
experiments  with  a  cone.  This  was 
slung  longitudinally  between  two  bear- 
ings and  then  rotated.  Near  the  apex 
where  the  speed  was  slowest  the  copper, 
upon  deposition,  assumed  a  very  rough 
and  uneven  surface,  but  as  the  cone  was 
gradually  traversed  towards  its  base  and 
widest  end  where  the  speed  was  great- 
est it  became  smoother  and  smoother  un- 
til finally  it  was  as  smooth  and  symmetri- 
cal as  a  plate  glass  mirror.  The  results 
of  these  experiments  may  be  plainly  fol- 
lowed in  the  accompanying  illustration  of 
this  cone  and  the  effect  of  thq  varying 
rotating  speed  upon  the  electro-deposi- 
tion of  the  copper  particles.  The  peculiar 
effect  incidental  to  insufficient  revolving 
speed  is  even  more  strikingly  shown  by 
microscopic  investigation  as  the  micro- 


photographs  plainly  reveal 
individual  knots  or  pro- 
truding balls  of  copper  at 
the  apex,  giving  place 
gradually  to  irregular 
streaks  and  finally  to  a 
smooth  surface. 

Particles  of  copper  elec- 
tro-deposited in  this  man- 
ner crystallize  at  right  an- 
gles to  the  surface  upon 
which  they  are  deposited. 
This  fact  has  been  turned 
to  peculiar  advantage  in 
this  process,  since  the  cyl- 
inder upon  which  the  metal 
is  to  be  deposited  is  in- 
scribed from  end  to  end 
with  a  continuous  spiral 
scratch,  the  channel  being 
V-shaped.  The  result  is, 
that  when  the  cylinder  re- 
ceives its  desired  covering 
of  the  metal  from  end  to  end  the 
line  of  demarcation  corresponding  to 
the    scratch    is   readily   observable    and 


The  Copper  Becomes  Smoother  as  the  Base  of  thb 
Cone  Is  Approached. 


affords  a  ready  means  of  breaking 
the  copper  at  that  point.  Consequ^tly 
by  revolving  the  cylinder  in  the  direction 
opposite  to  the  travel  of  the  scratch,  the 
metal  is  uncoiled  in  a  strip  of  uniform 
thickness    readily    breaking    along    the 
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edge  of  the  V-shaped  channel.  It  is  es- 
sential, however,  that  this  spiral  scratch 
be  of  V-shape,  since  if  it  be  of  U-form  no 
line  of  cleavage  is  formed  and  the  copper 
will  not  come  off  the  cylinder  in  a  con- 
tinuous strip. 

The  plant  by  means  of 
which  the  process  is  car- 
ried out  is  of  very  simple 
design  and  construction. 
The  cylinder  with  its  spiral 
scratch  is  mounted  on  a 
shaft  which  is  immersed  in 
an  annular  vat  or  cell  con- 
taining the  acid  solution  or 
electrolyte.  The  lower  end 
of  this  shaft  carries  the 
positive  connection  of  the 
electric  circuit,  the  negative 
pole  consisting  of  crude 
copper  extending  down  one 
side  of  the  vat.  The  ar- 
rangement, it  will  be  ob- 
served, ensures  no  working 
parts  being  immersed  in 
the  acid  electrolyte,  while 
the  cylinder  or  mandrel  can 
be  easily  and  quickly  with- 
drawn as  desired.  The 
mandrel  is  revolved  at  the 
requisite  speed  by  means  of 
either  gearing  or  belting. 
With  such  a  vat  it  is  capa- 
ble of  handling  a  mandrel 
which  can  produce  a  strip 
of  wire  from  three  to  five 
miles  in  length.  Deposition 
completed,  the  mandrel  is 
swung  in  a  lathe  and  ro- 
tated in  the  opposite  direc- 
tion, the  copper  deposit 
readily  unwinding  in,  the 
form  of  the  wire.  It  is 
then  passed  through  a  set 
of  dies  to  remove  the  burr  or  fin,  due  to 
the  edges  of  the  spiral  channel,  arid 
formed  into  round  section. 

Following  up  the  success  of  this  idea 
the  inventor  applied  it  to  the  production 
of  copper  cylinders  or  sheeting.  Such 
cylinders  of  large  diameter  are  in  great 
request  for  printing  purposes  in  connec- 
tion with  the  textile  industries  and  a 
smooth  surface  combined  with  a  high  de- 
gree of  metallic  purity  is  required.  For 
such  requisition  the  Cowper-Coles  meth- 
od is  pre-eminently  adapted,  and,  similar- 


ly, production  is  expeditious  and  cheap: 
Fundamentally  the  process  is  the  same  as 
that  followed  in  the  manufacture  of  wire. 
A  drum  of  a  diameter  corresponding 
with  the  internal  dimaqsions  of  the  de- 


Plant  for  the  Production  op  Large  Coppkr  Cylinders  and 

Sheets  by  the  New  Electrical  Process. 

C  is  a  highly  polished  drum  which  is  lowered  into  the  vat  and  upon  which 

the  copper  is  deposited.    Z>  is  a  continuous  sheet  of  copper 

made  by  this  process. 


sired  cylinder  and  having  a  highly  pol- 
ished surface  is  mounted  upon  a  vertical 
shaft  and  lowered  into  the  vat  or  cell 
containing  the  electrolyte.  The  cap  of 
the  vat  is  then  screwed  into  position  and 
the  electrical  connections  completed.  The 
mandrel  or  cylinder  constitutes  the  posi- 
tive pole  and  this  is  rotated  by  belting 
and  pully  at  the  requisite  speed.  A  mer- 
cury cup  is  placed  on  the  top  of  the 
driving  spindle,  electrical  connection  be- 
ing made  with  the  arm  B,  shown  in  the 
illustration,    which   fits   on   to   the   top 
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bracket  The  n^ative  poles  comprise 
bars  of  crude  copper  just  as  cast,  and 
these  are  joined  to  the  efcctrical  circuit 
by  the  conductors  A.  If  it  is  desired  to 
produce  a  continuous  sheet  of  copper  in- 


I  i  liii       J  ilH 


Unwinding  Copper  Strip  for  Wire  After  Deposition  Upon  the 
Cylinder.  Showing  the  Spiral  Scratch  on  the  Mandrel. 


Stead  of  a  cylinder,  a  strip  of  insulating 
material  is  carried  down  one  side  of  the 
mandrel  from  end  to  end.  Naturally  a 
cylinder  produced  by  this  process  tho^h 
not  adhering  to  the  polished  surface  of 
the  mandrel  fits  so  tightly  that  it  cannot 
be  moved,  and  in  order  to  enable  the  core 
to  be  withdrawn  a  special  apparatus  has 
been  evolved.  This  resembles  a  lathe,  the 
mandrel  being  slung  between  centers.  A 
roller  is  then  brought  against  the  outer 
surface  of  the  copper  and  the  machine  set 
in  motion,  this  roller  traveling  from  one 


end  to  the  other  of  the  mandrel.  Owuig 
to  the  pressure  thus  exerted  the  copper 
sheathing  of  the  mandrel  is  slightly 
stretched,  so  that  the  cylinder  can  then 
be  easily  slipped  off  from  its  mandrel. 
The  copper  of  the  cylinder 
Itself  is  about  one-thirty- 
second  of  an  inch  in  thick- 
ness, but  its  outer  surface 
is  as  smooth  and  polished 
as  plate  glass,  of  great 
strength,  and  forms  an 
ideal  cylinder  for  printing 
purposes. 

The  copper  produced  by 
this  method  is  to  all  intents 
and  purposes  absolutely 
pure,  analyses  having 
shown  that,  notwithstand- 
ing the  impure  nature  of 
the  copper  used  and  the  ex- 
tent of  foreign  substances 
present  in  the  electrolyte, 
the  finished  article  only 
contains  about  0.03  per 
cent  of  impurities.  The 
copper  is  as  hard  as  that 
obtained  by  cold  rolling, 
and  possesses  remarkable 
strength.  Tubes  produced 
by  this  method  and  without  any  ad- 
ditional drawing  have  been  found  to 
withstand  a  strain  of  seventeen  tons, 
and  to  withstand  a  pressure,  after  draw- 
ing, of  3,000  pounds  per  square  inch, 
the  thickness  of  the  metal  being  only 
0.063-inch,  while  sheets  without  rolling 
have  given  a  maximum  stress  of  from 
28  to  34  tons  per  square  inch.  The  plant 
required  for  the  process  is  simple  and 
free  from  mechanical  complication;  the 
method  is  at  least  ten  times  faster  than 
any  existmg  system  of  electro-deposition. 
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BALLOON  WITH  AUTOMOBILE  FOR  BASKET. 


CURIOUS  AUTOMOBILE  FEATURES 

By  WILLIAM  WALSH 


lUTOMOBILING  in   a 
balloon  sounds  absurd 

A1|J|^  on  the  face  of  it,  yet 
^Ci  the  other  day  in  In- 
X  dianapoHs  two  men 
m?ide  an  ascent  with  a 
motor  car  attached. 
These  men  were  G.  L. 
Bumbaugh,  a  professional  aeronaut  of 
Springfield,  Illinois,  and  an  Indianapolis 
automobile  dealer. 


Procuring  a  balloon  with  a  capacity  of 
100,000  feet  of  coal  gas  Bumbaugh  and 
his  companion  replaced  the  ordinary 
basket  of  the  balloon  with  an  automo- 
bile. The  big  bag  was  filled,  the  machine 
stripped  of  the  tonneau,  lights  and  all 
other  superfluous  weight,  and  sand  bal- 
last was  taken  aboard  in  sacks  distributed 
evenly  about  the  machine  and  balloon. 
Then  the  automobile  was  fastened  se- 
curely to  the  load  ring  tmder  the  balloon 
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'  steadier  running,  and  lessening  of  the 
danger  of  overturning. 

In  principle  of  construction  the  car  is 
a  radical  departure  from  that  of  any  ma- 
chine heretofore  manufactured.  By 
means  of  the  gyroscope,  it  will  be  re- 
called, a  monorail  car  traveled  along  a 
single  wire  suspended  in  the  air  in  a 
demonstration  made  before  the  Royal 
Society  of  London  more  than  a  year  ago; 

It  is  this  principle  which  inventor  La- 
vigne-  has  used  in  the  gyroscope  auto- 
mobile. He  has  utilized  the  familiar 
flywheel  which  is  found  in  nearly  all 
gasoline  motors,  but  the  departure  con- 
sists in  placing  the  flywheel  in  a  hori- 
zontal instead  of  a  vertical  plane,  a 
device  which  monopolizes  all  advan- 
tages with  fewest  disadvantages. 

The  fundamental  of  the  gyroscope  is 
the  resistance  presented  by  a  revolving 
disc  or  wheel  to  any  change  of  direction 
in  the  axis  of  its  rotation,  that  is,  any 
change  which  tends  to  remove  it  from  its 
normal  plane.  Thus,  gyroscopic  action 
causes  a  disc  or  wheel  to  place  its  axis  at 
right  angles  to  the  plane  into  which 
the  axis  is  moved,  a  phenomenon 
which  becomes  easy  of  notice  if  one  tries 


The  Body  of  the  Automobile  to  Which  the 
Gyroscope  Has  Been  Applied. 


and  when  the  bag  was  released  rose 
quickly  and  evenly  from  the  ground, 
carrying  the  two  daring  experimenters 
in  the  car. 

This  ascent  was  not  undertaken  merely 
as  a  freak,  but  for  a  very  practical  end. 
Its  purpose  was  to  demonstrate  the  feasi- 
bility of  carrying,  on  long  distance  flying 
trips,  an  automobile,  in  which  after  the 
descent,  the  aeronauts  could  return  to 
their  starting  point.  But  not  only  is  the 
automobile  being  put  to  unusual  uses; 
there  is  novelty,  too,  in  the  types  con- 
structed. Thus  J.  P.  Lavigne,  a  Detroit 
inventor,  has  recerttly  come  forth  with  a 
new  principle  as  applied  to  automobiles ; 
namely,  the  gyroscope.  The  important 
achievements     of     this     invention     are 


The  Flywheel  of  the  Gasolinr  Motor  Is  Placed 

IN  A  Horizontal  Instead  of 

Vertical  Plane. 


to  move  a  revolving  bicycle  wheel  from 
a  horizontal  to  a  vertical  position  while 
supporting  it  by  the  axle  ends. 

In  the  gyroscope  automobile,  the  ex- 
ercise of  this  action'  tends  to  maintain 
the  chassis  of  the  ^tiMbf^^^^^^' 
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wheel  is  suspended  horizontally  and 
which  thus  becomes  the  normal  plane  of 
the  gyroscope,  always  parallel  to  the 
ground  over  which  the  car  is  moving, 
so  that  the  higher  one  side  of  the  car  is 
raised  above  the  other,  either  by  for- 
eign agents,  such  as  bumps  or  stones 
in  the  road,  or  by  the  centrifugal  force 
exerted  on  the  car  by  the  turning  of 
a  comer,  the  more  power  is  exerted  by 
the  gyroscopic  arrangement  toward 
maintaining  the  original  relation  of  the 
car  to  the  level  on  which  it  is  traveling. 

There  is  a  curious  type  of  Car  fitly 
termed  the  "flying  automobile,"  which  is, 
in  reality,  not  an  automobile  at  all,  but  a 
form  of  air-ship.  A  Mr.  F.  Heinz  of 
Sara je wo,  Austria,  is  the 
inventor.  It  is  based  on 
the  principle  of  the  so- 
called  kite-flyers. 

Now  in  the  case  of  the 
kite-flyers,  the  resistance 
due  to  the  propulsion  of 
the  machine  is  utilized  in 
supporting  the  flying-ma- 
chine. The  supporting 
kite-surfaces  are,  however, 
of  excessive  size  in  propor- 
tion to  the  surface  of  the 
propelling  screw.  The  lat- 
ter accordingly  has  to  ro- 
tate at  a  very  high  speed, 
in  fact,  at  a  far  greater 
speed  than  corresponds  to 
the  wing  motion  of  large 
birds. 


The  utilization  of  the  air 
resistance  resulting  from 
the  propulsion  of  these  fly- 
ing machines  accordingly  is 
far  from  being  as  rational 
as  in  the  case  of  birds,  in 
which  the  propelling  screw 
surfaces  and  the  supporting 
kite  surfaces — that  is  the 
wings  —  are  of  identical 
size,  performing  a  rather 
slow  motion. 

In  the  flying  propeller 
designed  by  F.  Heinz,  the 
kite  position  of  the  wings 
during  the  half  circle  of  ro- 
tation of  their  upwards  mo- 
tion already  results  from 
the  oblique  position  of  the 
propeller  shaft. 
Owing  to  this  kite  position  of  the 
wings,  the  air  resistance  resulting  from 
propulsion  accordingly  produces  both  the 
rotation  and  lifting  of  the  flying  propel- 
ler. 

In  or-der  to  cause  the  wing  during  the 
half  circle  of  rotation  of  its  downward 
motion  to  pass  through  the  same  angles 
— though  not  in  the  kite  position,  but  in 
propeller  position — it  is  attached  by 
means  of  hinges  to  a  rigid  frame,  fixed 
to  the  propeller  screw  in  the  same  way  as 
window  sashes  are  fitted  to  the  window 
frame.  It  is  thus  able  to  assume  in  this 
frame  the  required  angular  position,  cor- 
responding to  a  screw  surface.  The  an- 
gular play  of  the  wing  inside  its  frame 


Special  Motor  Car  for  the  Use  of  Chief  of  Firk  Department 
AND  His  Assistants  at  Washingto^j\^\^v  IV^ 
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should  be  at  least  15  degrees  in  the  case 
of  a  rising  angle  of  the  propeller  shaft 
amounting  to  15  degrees. 

Accurate   calculations   show   that   the 
consumption  of  energy  in  the  case  of  this 


Thb  Flying  Automobile. 
This  is  realljr  not  an  automobile,  but  a  flying  machine, 


machine  is  even  smaller  than  the  con- 
sumption of  energy  of  an  ordinary  road 
automobile  of  the  same  weight. 

In  no  community  have  the  self-pro- 
pelled vehicles  entirely  supplanted  horses 
as  yet,  but  there  are  today  in  successful 
use  in  various  cities  in  the  United  States 
more  than  half  a  dozen  general  classes 
of  municipal  automobiles,  including  fire- 
fighting  apparatus,  street  sprinklers, 
street  sweepers,  road  rollers,  police  pa- 
trol wagons,  dog  catcher's  wagons,  cov- 
ered refuse  wagons,  dust  carts  and  spe- 
cially designed  runabouts  and  touring 
cars  for  the  use  of  officials  of  the  street 
and  health  departments  and  other  mu- 
nicipal officers  whose  duties  require  them 
to  traverse  considerable  distances  daily. 

The  automobile  water  and  chemical 
fire  engines  and  hose  carts  are  gradually 
coming  in.  All  the  standard  forms  of 
power  generation — gasoline,  steam  and 
electricity — are  utilized  for  the  propul- 
sion of  one  or  another  of  the  types  of 
American-built  fire-fighting  automobiles, 
and  each  form  of  energy  has  its  enthu- 
siastic advocates. 

The  pioneer  in  the  field  of  self-pro- 
pelled fire  apparatus  was  the  automobile 
fire  engine. 

In  Boston  the  adoption  of  motors  has 
made  it  possible  to  introduce  heavier  ap- 


paratus than  could  have  been  available 
had  dependence  to  be  placed  on  horses, 
and  thus  Boston  has  had  the  advantage 
of  equipment  throwing  exceptionally 
powerful  streams  of  water. 

Supplementing  the  auto- 
mobile fire  engines  and 
following  soon  after  from 
the  hands  of  the  manufact- 
urers came  automobile 
hose  wagons.  Then  came 
a  distinct  novelty  in  the 
form  of  a  searchlight  truck, 
carrying  a  powerful  battery 
of  searchlights— similar  to 
those  in  use  on  warships — 
the  function  of  which  is  to 
illuminate  dark  localities  in 
which  the  firemen  must 
work. 

Several  diflFerent  designs 
of  automobile  chemical  en- 
gines have  been  evolved  by 
different  inventors,  but 
they  are  similar  in  the 
main  essentials.  Some  of  the  mod- 
els are  not  greatly  different  in  ap- 
pearance from  an  ordinary  touring  car, 
while  others  have  pblong  bodies  some- 
what suggestive  of  a  motor  delivery 
wagon.  The  indispensable  adjunct,  pres- 
ent in  each  instance,  consists  of  two  large 
tanks  charged  with  fire-extinguishing 
chemicals  and  attached  to  which  are  sev- 
eral hundred  feet  of  hose.  Included  in 
the  equipment  of  the  motor  car  are  hand 
grenades,  tarpaulins,  pikes,  axes,  scaling  • 
ladders  and  other  paraphernalia  needed 
for  combating  flames  according  to  ap- 
proved modern  practice.  The  average 
automobile  chemical  engine  when  fully 
manned  will  carry  at  least  half  a  dozen 
firemen  and  some  of  the  models  have 
running  boards  where  ten  or  a  dozen 
men  may  stand  if  need  be. 

Representative  of  the  class  of  auto- 
mobile chemical  engines  in  general  is  a 
car  recently  constructed  for  use  in  a  New 
England  city.  It  consists  of  a  four-cyl- 
inder, 40-horse-power  automobile  car- 
rying two  30-gallon  tanks  and  200  feet 
of  1^-inch  hose.  The  machine  has  a 
speed  of  forty  miles  per  hour;  is  equip- 
ped with  storage  batteries  and  magnetos 
and  has  capacity  for  carrying  twenty  gal- 
lons of  gasoline.  Its  promptness  in 
reaching  fires  is  it^,||F9nS?.|estW5g, 
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RAISING  A  WRECKED  WAR  CRUISER 

By  J.  HARTLEY  KNIGHT 

London  Correspondent  Technical  World  Magazine. 


I  HAT  in  England  is  gen- 
erally regarded  as  the 
most  marvelous  sal- 
vage feat  on  record  has 
recently  been  accom- 
plished in  connection 
with  the  raising  of  the 
cruiser  Gladiator, 
which,  it  will  be  remembered,  was 
rammed  by  the  American  liner  St,  Paul 
during  a  blinding  snowstorm  and  became 
a  total  wreck  off  Yarmouth,  a  little  town 
on  the  north  shore  of  the  Isle  of  Wight 
in  the  south  of  England.  The  disaster 
occurred  on  the  twenty-fifth  of  April  last 
and  the  intervening  months  have  been 
spent  in  the  endeavor  to  raise  the  sunken 
cruiser,  the  greater  portion  of  which  has 
lain  submerged  at  an  angle  of  723^2 
degrees. 


The  difficult  task  was  entrusted  to 
Captain  Young  of  the  Liverpool  Salvage 
Association,  who  would  appear  to  have 
taken  to  heart  the  moral  contained  in  the 
well-known  story  of  Robert  Bruce  and 
the  spider  since  what  might  well  have 
daunted  another  man  only  helped  to  spur 
him  on  to  greater  effort.  After  many 
abortive  attempts  the  wrecked  warship 
was  successfully  raised  in  the  presence 
of  many  keen  experts  who  followed  the 
operations  with  the  closest  interest. 

Something  like  200  tons  of  ballast 
were  placed  on  the  Gladiator's  port 
bilge  keel  to  assist  in  the  work  of  re- 
storing her  to  the  perpendicular,  and  five 
tugs  hauled  on  hawsers  fastened  to  the 
masts  and  passing  over  huge  tripods 
fixed  to  the  cruiser's  side  to  pull  her 
over.     For   many   hours   gunboats   un- 


THB  BRITISH  WARSHIP  GLADiATOR,  RAMMED  AND  SUNK  BY  THE  AMERICAN  VESSEL  ST.  PAUL. 
DURING  A  SNOWSTORM  OFF  YARMOUTH.  ENGLAND. 


Digitized  by 


Goog\&9 


iimmff  1  »■■  iP» 


BEGINNING  SALVAGE  OPERATIONS. 


ceasmgly  pumped  out  water  from  the 
ship  at  something  like  3,000  tons  per 
hour,  and,  aided  by  five  big  air  cylinders 
on  either  side  of  the  vessel — ^used  to  pre- 


vent the  ship  keeling  over  too  far  to 
port  when  raised — and  assisted  by  her 
own  lifting  power  the  great  hull  of  the 
Gladiator  was  slowly  but  surely  raised 


RAISED  ON  HER  SIDE. 
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until  the  vessel  once  more 
assumed  an  unright  posi- 
tion. 

During  these  operations 
powerful  tugs  were  haul- 
ing    the     vessel's     bow 
shorewards,    the    idea 
being  to  right  her  in  more 
shallow     water.     In     the 
last  attempt  in  September 
the  workmen  labored  un- 
ceasingly for  nearly  two 
days,  pumping  and  haul- 
ing, proceeding  without  a 
break.    At.  length  the  Gladiator  was  got 
on  an  even  keel,  with  her  deck  dry  and 
little   probability    of    experiencing    any 
g^eat  difficulty  in  the  final  operations.    It 


Diagram  Illustrating  the  Forces  Employed  to  Raise 

iTHE  Gladiator » 

/i— Air  cylinder.    ^— Wire  hawser.    C— Salvasre  tuar.    ,Z>-Bilge  keel  with  200 

tons  of  ballast.    ^->Tripod. 


was  found  that  the  cruiser's  mainmast 
was  considerably  bent  as  the  result  of  the 
great  strain.  She  was  successfully  towed 
to  Portsmouth. 


NEW  FORMS  OF  FIRE-FIGHTERS 

By  EMMETT  CAMPBELL  HALL 


NE  of  the  most  inter- 
esting devices  recently 
developed  is  an  Eng- 
lish petrol  motor  fire 
pump.  It  is  of  unique 
construction,  and  would 
seem  to  solve  the  prob- 
lem which  for  some 
time  has  bothered  fire  engineers,  viz., 
whether  it  is  possible  to  get  as  good 
results  from  a  petrol  motor  pumping 
engine  as  from  a  steam  pumping  engine, 
whether  electrically,  steam,  or  petrol 
propelled.  The  Dennis  turbine  motor 
fire  engine  has  proved  itself,  in  severe 
competition,  more  capable  than  any  steam 
pump  of  the  same  rated  capacity. 

The  main  feature  of  the  machine  is, 
of  course,  the  pump.  This  is  of  the 
centrifugal  high  pressure,  or  turbine  type 
with  a  single  casing  but  which  does  the 
same  work  as  others  having  two  casings, 
yet  weighing  but  half  as  much.  The 
pump  is  capable  of  discharging  350  to 
450  gallons  of  water  per  minute  at  a 
pressure  sufficient  to  throw  two  seven- 
eighths  inch  or  one-inch  jets  120  feet 
high.  There  are  no  valves  in  the  pump 
to  give  trouble,  and  muddy  water  and 


sand  may  be  pumped  as  easily  as  clear 
water.  The  pressure  in  the  delivery 
hose  is  always  steady;  there  is  no  jerk- 
ing or  liability  of  bursting  the  hose.  As 
soon  as  the  pump  is  started,  water  is 
sprayed  under  pressure  into  the  small 
tank  in  the  rear  of  the  pump.  As  the 
water  passes  the  orifice  of  the  ejector 
pipe  it  draws  out  the  air  and  creates  a 
vacuum  in  the  suction  pipe.  In  the  tests 
eighteen  seconds  amply  sufficed  to  obtain 
a  full  delivery  with  twenty  feet  of  suc- 
tion hose.  The  delivery  was  tested  with 
two  jets,  one  and  one-eighth  and  one  and 
three-fourths  inches  respectively,  one 
hundred  feet  high,  and  the  capacity  of 
the  pump  for  forcing  water  uphill  was 
demonstrated  at  Bradford,  England, 
where  the  delivery  hose  was  taken  up  the 
water  tower  one  hundred  feet,  but  even 
then  the  jets  easily  rose  fifty  feet. 

An  important  advantage  of  the  use  of 
this  type  of  pump  is  that  the  pressure 
of  hydrant  water  may  be  utilized  to  the 
full  extent.  By  connecting  the  water 
main  direct  to  the  suction  of  the  pump, 
the  pressure  of  the  pump  is  added  to 
that  from  the  main.  Ordinarily  the 
pressure  in  the  nj|ffi§dfefi0^i©^Mted. 
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The  pump  nominally  runs  up  to  1,700 
revolutions  per  minute,  but  with  the 
addition  of  another  gear  the  speed  can 
be  increased  to  3,000  revolutions  per 
minute,  and  the  fullest  advantage  taken 
of  high  pressure  hydrants.  The  absence 
of  reciprocating  parts  and  vibration 
renders  the  system  fifty  per  cent  cheaper 
to  use  than  any  reciprocating  pump. 

Provision  is  made  for  the  carrying  of 
an  adequate  supply  of  suction  hose,  and 
400  feet  of  delivery  hose,  besides  fire 
engine  tools  and  axes.    There  are  seats 


for  four  men  on  each  side,  and  for  the 
driver  and  chief  in  front.  The  petrol 
tank  is  situated  under  the  driver's  seat, 
and  is  of  twenty  gallons  capacity.  A 
truss  telescopic  fire  ladder  twenty  feet 
long  when  closed  and  which  may  be  ex- 
tended to  thirty-six  feet  is  carried  by 
the  engine,  as  is  also  a  copper  first-aid 
tank  of  fifty  gallons  capacity,  with 
twenty  foot  air  bottie  charged  with  oxy- 
gen. A  hose  reel  may  be  fitted  so  that 
the  hose  may  be  run  off  at  either  end. 
The  weight  of  the   Dennis  fire   en- 


REAR  VIEW  OF  DENNIS  TURBINE  MOTOR  FIRE  ENGINE.  SHOWING  PUMP. 
OPERATED  BY  PETROL, 
This  pump  has  a  greater  power  than  any  steam  pump  c 
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gine,  complete  with  all  accessories  and 
ready  for  the  road  is  two  tons,  five 
hunch'edweight.  The  petrol  consump- 
tion is  one-eighth  gallon  to  the  mile. 

It  would  appear  that  an  engine  of  this 
description  would  be  particularly  desir- 
able in  small  towns,  or  in  neighborhoods 
where  there  are  several  towns  and  vil- 
lages within  a  radius  of  five  or  ten  miles, 
as  the  absence  of  horse-maintenance 
eliminates  a  considerable  factor  where 
engines  are  not  in  frequent  demand ;  the 
rapidity  with  which  it  could  respond  to 
an  alarm  from  a  considerable  distance, 
moving  at  a  speed  of  anywhere  up  to 
forty  miles  an  hour,  and  the  fact  that  it 
can  transport  a  crew  sufficient  in  number 
to  do  effective  service,  are  all  points  to 
be  considered,  aside  from  the  compara- 


of  maintenance,  as  it  requires  but  a  two- 
instead  of  a  three-horse  hitch,  and  one 
engineer,  instead  of  engineman  and 
stoker,  to  run  it.  Another  advantage  is, 
that  on  a  short  run,  water  is  pumped 
through  the  hose  immediately  the  engine 
is  started,  and  there  is  no  waiting  for 
water  to  heat  and  steam  to  make,  as  is 
the  case  with  the  conventional  type  of 
engine.  It  is  further  claimed  that  the 
engine  will  perform  duty  closer  to  its 
capacity  of  water  delivery  than  the  steam 
fire  engine  and  that  it  delivers  a  more 
powerful  and  direct  stream  unaffected  by 
the  vacillation  of  steam-gauge  pressure. 
The  Brockton  gasoline  engine  is  a 
forty  horse-power  four-cylinder.  It  will 
lift  and  deliver  water  from  the  hose 
within  ten  seconds  from  the  time  of  start- 


THE  BROCKTON  GASOLINE  FIRE  ENGINE. 
A  liflrht  and  tery  efficient  fire-fighter. 


tiyely  low  original  cost,  when  contrasted 
with  the  cost  of  a  standard  type  of  steam 
engine  and  horses.  The  cost  of  this 
motor  fire  engine  is  from  $3,850  for  a 
260  gallon  a  minute  capacity  pump  to 
$4,625  for  one  of  450  gallons  per  minute. 

The  city  of  Brockton,  the  great  shoe 
town  of  Massachusetts,  has  just  installed 
another  novel  form  of  fire  engine,  the 
engine  being  operated  by  using  gasoline 
as  a  fuel. 

The  principal  points  claimed  for  this 
style  of  engine  are,  first,  its  cheapness 


ing  and  there  is  no  delay  in  getting  a 
stream  on  a  fire  as  soon  as  the  hose  is 
attached  to  the  hydrant  and  the  hose 
lines  are  laid.  Three  lines  can  be  laid 
from  this  machine.  Its  capacity  is  600 
gallons  a  minute.  The  weight  is  5,400 
pounds,  or  about  two  thirds  that  of  a 
steam  engine.  The  gasoline  tank  is 
located  beneath  the  rear  of  the  machine 
and  holds  a  supply  for  a  day's  run.  Its 
cost  is  $3,800,  whereas  the  usual  cost  of 
a  steam  machine  would  be  in  the  neigh- 
borhood of  $5,500. 
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THE  "GONDOLA"  OF  THE  •'FLIP-FLAP.' 


THE  FLIP-FLAP— A  NEW  SENSATION 

By  FRITZ  MORRIS 


O  provide  a  new  sensa- 
tion is  the  principal 
ambition  of  every  man 
who  projects  an  exhi- 
bition or  entertainment. 
For  the  ordinary  sen- 
sations have  palled 
upon  people,  the  ma- 
jority of  whom  seem  to  be  like  the  Rus- 
sian grand  duchess  on  the  rich  Ameri- 
can's yacht  who  cried,  "I  would  give 
anything  I  have  for  a  new  sensation"; 
and  amusement-purveyors  must  be  like 
that  rich  American,  who,  to  gratify  his 
guest's  -craving,  promptly  ran  his  yacht 
ashore,  wrecking  it  on  the  beach.  This 
hunger  for  new  thrills  insures  the  finan- 
cial   success    of    any    contrivance    that 


looks  dangerous  enough;  it  must,  how- 
ever, belie  its  appearances.  The  latest 
of  these  thrillers  is  the  "flip-flap,"  which 
has  been  one  of  the  most  popular  side 
shows  of  the  Franco-British  exhibition 
in  London.  This  consists  of  two  arms 
186  feet  long, .  pinioned  together  near 
their  bases,  and  swinging  vertically  like 
a  gigantic  pair  of  shears.  On  the  outer 
end  of  each  is  a  cage  with  seats  for  forty- 
eight  persons  arranged  in  tiers  so  that 
each  passenger  may  have  an  unobstruct- 
ed view  over  the  surrounding  country. 
These  cages  swing  on  pivots  and  have 
counterbalancing  weights  which  main- 
tain them  always  in  a  vertical  position. 

An  electric  motor  drives  the  mechan- 
ism which  makes  the  arms  of  the  flip- 
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flap  move.  They  are  loaded  in  the  hori- 
zontal position  from  platforms  at  which 
they  are  anchored.  A  signal  to  the 
engineer  starts  the  arms  upward,  each 
describing  a  semicircle  in  the  air,  and 
the  passenger-laden  cars  pass  each 
other  at  the  topmost  point,  which  is  170 
feet  from  the  ground.  The  trip  from 
the  horizontal  back  to  the  horizontal 
occupies  about  three  minutes,  and  the 
total  distance  traversed  is  about  470  feet. 
This  development  of  the  old-fashioned 
Ferris  wheel  was  designed  by  Claude  W. 
Hill,  an  English  engineer.  The  arms 
are  made  of  latticed  steel  and  at  their 
lower  extremities  are  weighted  with  iron 
boxes  filled  with  concrete.  These  weights 
about  balance  the  cars  when  these  are 
laden  and  make  a  minimum  of  power 


necessary  to  raise,  and  lower  them,  be- 
sides insuring  the  safety  of  the  pas- 
sengers. The  mechanism  is  simple  but 
powerful  and  there  are  several  devices 
which  automatically  stop  the  machinery 
in  the  event  of  any  accident,  or  even  of 
the  accidental  withdrawal  of  one  of  the 
bolts  that  anchor  the  arms  at  the  landing 
stages. 

The  sensation  of  a  trip  in  the  flip- 
flap  can  scarcely  be  so  thrilling  as  that 
of  being  wrecked  on  the  rocks,  but  it  is 
said  to  be  very  like  that  of  going  up  in 
a  balloon.  At  any  rate  it  has  pleased 
so  many  people  that  they  stand  in  line 
all  day  waiting  for  their  turns  to-ride  in 
the  cars,  and  hence  the  projectors  are 
coining,  money  from  this  device,  which 
was  so  expensive  to  build. 


He  Came  Not 

Hb  came  not, — no,  he  came  not; 
The  night  came  on  alone; 
The  little  stars  sat  one  by  one 
Each  on  his  golden  throne; 
The  evening  air  passed  by  my  cheek, 
The  leaves  above  were  stirred, — 
But  the  beating  of  my  own  heart 
Was  all  the  sound  I  heard. 


Past  silent  tears  were  flowing, 
When  some  one  stood  behind; 
A  hand  was  on  my  shoulder, 
I  knew  its  touch  was  kind: 
It  drew  me  nearer,  nearer; 
We  did  not  speak  a  word, — 
For  the  beating  of  our  own  hearts 
Was  all  the  sound  we  heard. 

-R.  M.  MiLNBS. 
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GAS  MAINS  LAID  WITH  MOTOR 
TRUCK 

THE  motor  truck — of  three  tons  weight 
*  — shown  in  the  illustration,  is  em- 
ployed at  Springfield,  Mass.,  for  plowing 
up  the  streets  to  lay  the  gas  mains  of 
that  city.     Much  money  has  thus  been 


PROISRESS^ 


by  which  they  hope  to  save  millions  of 
dollars'  worth  of  logs  which  now  lie  at 
the  bottom  of  the  Mississippi  and  other 


rivers. 


For  more  than  fifty  years  logging  has 
been  carried  on  by  rafting  pine  logs 
down  this  great  highway,  the  logs  being 
floated  down  the  Mississippi  to  a  point 


AUTOMOBILE  PLOWING  TRENCH  IN  STREET  FOR  GAS  PIPES. 


saved  in  labor,  inasmuch  as  this  truck  dis- 
places a  large  force  of  men  with  picks. 

The  car  is  equipped  with  a  twenty-four 
horse-power  water-cooled  engine  of  the 
two-cylinder  type.  The  horizontal  cylin- 
ders are  six  inches  in  diameter,  w-ith  a 
seven-inch  stroke. 

LOGGING  UNDER  WATER 

'T'HE   scarcity   of  pine  timber   in   the 

^    Middle  West  has  impelled  the  lumber 

mills  to  engage  in  a  novel  undertaking, 


just  north  of  St.  Paul,  where  they  are 
gathered  up  and  made  into  rafts.  From 
this  point  they  are  floated  down  the  river 
to  the  various  mills,  guided  by  small 
steamboats  or  tugs. 

It  is  the  general  belief  that  the  river 
bottom  is  literally  paved  with  pine  logs 
as  far  south  as  Dubuque,  Iowa.  It  has 
been  proved  that  logs  submerged  in  this 
way  can  be  raised  with  great  profit.  The 
plan  is  to  lift  these  logs  with  a  hoisting 
engine  erected  on  a  flat  boat,  place  them 
on  the  river  bank,  and  have  a  govern- 
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ment  scaler  inspect  them  and  record  the 
marks  found  thereon.  Each  lumberman 
has  a  private  mark  which  is  affixed  to 
every  log.  When  the  original  owner  of 
the  lost  logs  can  be  found  he  will  be  com- 
pensated at  the  rate  of  $8  per  1,000  feet. 
This  represents  just  so  much  profit  to  the 
owner  and  still  leaves  a  fair  margin  of 
profit  to  the  hoisters,  who  can  find  a 
ready  market  for  the  reclaimed  logs  at 
from  $12  to  $14  a  thousand  feet. 

Sound  pine  logs  do  not  deteriorate 
when  submerged  in  water,  no  matter  how 
long  they  remain.  Logs  which  have  lain 
under  water  for  half  a  century  are  found 
to  be  in  perfect  condition,  and  lately 
some  of  the  best  lumber  produced  has 
been  that  from  some  gigantic  pine  trees 
that  were  felled  some  score  years  ago 
and  became  drawn  down  in  one  of  the 
neighboring  lakes  by  the  waterlogging 
of  hardwood  timber  with  which  the  raft 
was  bound.  The  entire  raft,  chain 
bound,  was  lifted,  and  half  a  million 
feet  of  perfect  timber  was  recovered. 

Other  streams  in  Minnesota  and  Wis- 
consin, where  logs  have  been  rafted  for 
years,  will  be  explored  by  the  company 
now  formed  to  begin  operations  on  the 
Mississippi  River. 

Jt 

SMOKE  STACK  THAT  WON'T 
EMIT  SPARKS 

A  SPARK  and  fire  proof  smoke  stack 
^^  for  railroad  engines  has  just  been 
invented  which  promises  to  absolutely 
fulfill  its  purposes.    After  a  test  of  it  for 


a  month  or  more  on  the  Carrollton  & 
Worthville  Railroad,  in  Kentucky,  by 
night,  it  was  demonstrated  that  not  a 
spark  escaped  from  the  stack.  So  well 
does  the  Forestry  Department  at  Wash- 
ington think  of  this  ingenious  invention 
that  it  has  asked  the  New  York  State 
Public  Service  Commission  to  compel  all 


Looking  Down  Upon  thk  Top  of  thk  New  Spark- 
proof  Locomotive  Smokestack. 


Electric  Heater  Made  at  Home  by  a  Boy. 

railroads  in  the  State  to  equip  their  loco- 
motives with  the  new  stack. 

The  principle  which  led  to  the  inven- 
tion of  the  spark  proof  stack  is  that  all 
solids  emerging  from  a  locomotive  smoke 
stack,  influenced  by  the  pressure  of  the 
exhaust,  hug  close  to  the  edge  of  the  in* 
terior  of  the  pipe's  circle,  and  only  the 
smoke  comes  up  through  the  center.  A 
simple  trap  catches  the  sparks  and  cin- 
ders from  the  edge  of  the  circle  and 
sends  them  falling  down  shutes  arranged 
on  either  side  of  the  stack  to  the  road- 
way below.  The  accompanying  photo- 
graph shows  these  shutes  upon  the  ex- 
terior of  the  stack  and  also  the  spark- 
trap  at  the  top. 

With  this  device  upon  all  engines 
traversing  through  forest  regions,  mil- 
lions of  dollars  in  timber  may  be  saved. 

HOME-MADE  ELECTRIC  HEATER 

THIS  is  a  convenient  form  of  electric 
*  heater,  home-make  by  a  boy.  It  works 
at  an  electro-motive  force  of  220  volts 
and  has  a  capacity  of  about  4,000  watts. 
However,  it  is  so  designed  that  three 
heats  are  obtainable  by  turning  the  snap- 
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switches  seen  at  the  right 
hand  side  of  the  heater. 
This  heater  actually  re- 
places a  coal  stove,  and  as 
the  current  is  generated  by 
a  small  water  power  plant 
owned  by  the  boy's  father, 
it  is  at  once  not  only  con- 
V  e  n  i  e  n  t  but  practicable 
since  it  saves  the  fuel  bill. 


HYDRAULIC  RAM  FOR 
IRRIGATION 

"THE  accompanying  illus- 
'-  t  ration  shows  a  battery 
of  eleven  hydraulic  rams 
installed  at  Sunny  Side, 
Washington,  for  irrigating  240  acres  of 
orchard  land. 

Independent  drive  pipes  are  employed, 
but  with  a  single  discharge  pipe  common 
to  them  all.  The  efficiency  is  the  same 
with  a  battery  ram  as  with  a  single  large 
machine.  Only  a  portion  of  the  rams 
need  be  operated  when  the  demand  for 
water  is  less  than  the  maximum  output. 


J^ 


Machinb  Which  Both  Wraps  and  Addresses  Newspapers. 


Moreover,  the  installation  of  a  battery 
also  allows  the  cleaning  of  the  valve 
without  shutting  down  the  entire  plant. 

The  Sunny  Side  plant  is  located  at  the 
foot  of  the  Snipes  Mountain  and  con- 
sists of  eleven  6-inch  rams.    The  photo- 


A  Battery  of  Hydrauuc  Rams  for  Irrigating  Orchard  LnAnd. 


graph  was  taken  before  the  drive  pipes 
were  covered  in  order  to  illustrate  the 
details  of  construction. 


MACHINE  WRAPS  AND  ADDRESSES 
PAPERS 

^NEWSPAPER    wrapping    machine 

and   an   addressing   machine   have 

been    combined    in    one. 

Both  machines  are  attached 

together  and  are  run  from 
one  common  main  shaft. 
Mounted  upon  the  frame 
of  the  wrapping  machine 
at  either  end  are  two  hop- 
pers into  which  the  papers 
are  fed  in  bundles  as  they 
come  from  the  press.  From 
these  hoppers  they  are  fed 
from  the  bottom  alternate- 
ly into  the  wrapping  mech- 
anism, where  the  wrapper 
is  placed  about  them  and 
pasted.  By  means  of  a  set 
of  high  speed  rubber  rolls 
the  papers  are  extracted 
from  the  wrapping  mech- 
anism and  fed  into  the  ad- 
dressing machine.  Each 
paper  is  wrapped  with  a 
one-half  revolution  of  the 
main  shaft,  thereby  giving 
the  machine  an  output  in  wrapped 
and  addressed  papers  of  twice  the  speed 
of  the  drive  shaft. 

The  addressing  machine  is  equipped 
with  a  magazine  of  galleys  in  which  are 
held  the  addressing  "slugs,"  or  plates, 
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A  Section  op  the  Great  Niagara  Falls  .Penstock. 

on  which  are  set  the  names  and  ad- 
dresses. This  magazine  will  hold  be- 
tween four  and  six  thousand  such  names 
and  addresses.  They  are  run  through 
the  machine  continuously  without  a  stop. 
The  addressing  machine  is  also  equipped 
with  a  device  whereby  the  papers  are 
automatically  segregated  or  distributed 
according  to  the  various  post  offices  or 
routes.  This  distributing  device  is  purely 
mechanical  and  positive.  All  motions  of 
the  machine  are  positive,  making  it  phys- 
ically impossible  for  the  ma- 
chine ever  to  go  wrong  unless 
there  should  occur  a  break- 
down. The  machine  is  said  to 
have  been  thoroughly  demon- 
strated under  all  conditions 
and  sizes  of  paper,  from  8 
pages  to  144,  doing  equally 
good  work  upon  all  sizes.  It 
has  been  run  at  speeds  vary- 
ing from  6,000  to  9,000  papers 
per  hour,  7,500  being  found 


the  best  speed  at  which  to  operate  the 
machine. 


RIVETING  THE  NIAGARA  FALLS 
PENSTOCK 

QpECIAL  riveting  tools  were  required 
*T  in  the  building  of  the  great  Niagara 
Falls  penstock.  A  section  of  the  pen- 
istpck,  35  feet  long  and  lOj^  feet  in  diam- 

'  eter  is  shown  set  in  the  jaws  of  an  18- 
foot  6-inch  Gap  hydraulic  riveter,  in  the 
.accompanying  illustration.    This  is  in  the 

^'-great  foundry  and  forge  plant  at  To- 
ronto, Canada.  The  steel  plates  used  in 
its  construction  are  three-fourths  of  an 
inch  thick.  The  hydraulic  riveter  has 
quadruple  plungers  and  the  cylinders  are 
fitted  with  a  distributing  valve  attached 
to  the  balanced  main  valve  for  operating 
the  same.  There  are  three  pipe  connec- 
tions for  working  the  plungers.  When 
working  with  fifty  tons  pressure  the 
valve  is  set  to  the  central  pipe,  which 
connects  to  the  two  opposite  cylinders. 

When  working  with  25  tons  pressure 
it  is  set  for  the  top  pipe,  and  when 
working  with  75  tons  pressure  it  is  set 
to  work  by  the  central  and  top  pipe  con- 

-neptions.  When  working  with  100  tons 
j^essure  the  valve  is  set  to  work  from  all 

.three  pipe  connections.    This  riveter  can 

..be  worked  at  25,  50,  75  and  100  tons 
pressure.  The  four  plungers  are  the 
same  size,  6}i  inches  in  diameter.  With 
1,500  pounds  pressure  they  will  give  a 
total  pressure  of  100  tons.  This  riveter 
has  an  adjustable  stroke  up  to  six  inches. 
.The  accompanying  drawing  shows 
the  construction  of  the  working  mechan- 
ism of  the  riveter  with  quadruple  plung- 
ers of  equal  areas  with  a  maximum  pres- 
sure of  100  tons  on  the  rivet,  and  having 
a  variable  stroke  up  to  six  inches. 


The  Working  Mechanism  of  the  kivetkr. 
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A  REALLY  WONDERFUL  CLOCK 

nPHIS  giant  chronometer,  which  was 
*  invented  and  perfected  at  Baden, 
Germany,  after  thirty  years  of  patient 
labor  and  at  great  expense,  gives  evi- 
dence of  close  study  and  considerable 
ingenuity. 

It  is  ten  feet  high,  ten  feet  wide  and 
three  feet  deep.  The  case  of  solid  oak 
consists  ofr  three  parts.  The  lower  con- 
tains a  complete  calendarium,  which 
gives  the  date,  week-day,  month  and 
year,  and  the  intercalary  day  of  the  leap- 
year,  the  golden  number,  the  Epacts,  the 
Roman  Indiction,  the  cycle  of  the  sun, 
the  Dominical  letter  and  the  movable 
holidays — as  Easter. 

Ten  dials  in  the  center  of  the  second 
part,  show  the  time  of  the  ten  principal 
cities  of  the  world.  The  central  dial  has 
a  third  hand,  to  which  is  attached  a 
little  disc,  and  shows  the  variations  of 
the  sun  time  from  the  mean  time  for 
every  day  of  the  year.  To  the  right  is 
a  twenty  hour  dial,  showing  the  new 
division  of  time  coming  into  vogue  in 
Europe  and  America,  according  to  the 
decimal  system.  To  the  left  a  twenty- 
four  hour  dial  gives  accurately  the  sid- 
erial  time,  which  time  advances  on  the 
mean  time  every  twenty-four  hours — 
three  minutes  and  fifty-six  and  one-half 
seconds. 

The  upper  part  to  the  right  of  center 
exhibits  four  figures,  representing  the 
four  ages,  namely:  childhood,  youth, 
manhood  and  old  age,  which  strike  the 
quarters.  An  angel  protects  with  its 
right  hand  the  first  three  ages,  while  it 
remains  quiet  at  the  approach  of  old  age. 
As  soon  as  this  figure  has  struck  the 
fourth  quarter,  another  angel  reverses 
an  hour  glass,  intimating  thereby  that 
the  human  life  is  ended,  whereupon 
death  strikes  the  hour.  To  the  right  of 
these  figures  can  be  seen  a  dial,  showing 
sunrise  and  sunset  for  every  day  in  the 
year,  also  showing  distinctly  the  length- 
ening and  shortening  of  each  day.  Above 
this  the  moon  can  be  seen  in  her  dif- 
ferent phases  of  rotation,  with  her  exact 
daily  increase  or  decrease.  To  the  left 
there  is  a  Planetarium,  which  gives  the 
heliocentric  movements  of  the  six  prin- 
cipal planets — Mercury,  Venus,  Earth, 
Mars,  Jupiter,   and   Saturn.    The   plate 


upon  which  the  planets  move  contains 
also  the  signs  of  the  Zodiac,  divided  into 
360  degrees,  a  hand  showing  the  position 
of  the  sun  by  degrees  in  the  Zodiac  for 
each  day  of  the  year.  This  particular 
division  of  the  clock  was  accomplished 
only  after  infinite  labor  and  calculation. 


Clock  Which  Represents  Thirty  Years  op  Labor- 
To  the  right  of  the  clock  is  a  globe, 
representing  the  Earth,  which  revolves 
upon  its  own  axis,  from  west  to  east, 
making  one  revolution  every  twenty-four 
hours,  and  according  to  its  meridian,  all 
dials  can  be  accurately  set  to  their  exact 
time.  On  the  opposite  side  is  a  globe 
representing  the  stars  or  heavenly  con- 
stellation, which  revolves  upon  its  own 
axis  from  east  to  west — siderial  time — 
just  the  reverse  of  the  Earth,  shewing 
those  stars  directly  above  us,  also  those 
which  are  rising  and  setting. 

In  the  center  of  the  upper  part  of  the 
clock  the  twelve  disciples  appear  succes- 
sively every  noon  hour.  Each  disciple 
moves  towards  the  Lord,  who  stands  in 
a  niche,  receives  the  benediction  and  then 
disappears.  During  the  procession  of 
the  disciples  an  organ  plays  several 
beautiful  sacred  hymns,  and  immediately 
after  the  disciples  have  made  their  pro- 
cession a  cock  is  heard  to  crow  three 
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The  Modesty  of  Miry 

MiSTRFSS — "Why,     Mary,     this     figure 
Venus  is  covered  with  dust." 

Maid— "Yes'm." 

Mistress— "Didn't   I   tell  you   to   brush 
off?" 


of 


Maid— "Yes'm." 

Mistress — "And  why  didn't  you?" 
Maid  (blushing) — "Because,  mem,  I  thought 
it  needed  something  on  it"— Bohemian, 

A  Worthy  Desire 

An  ambitious  ^oung  Chicagoan  recently 
called  upon  a  publisher  of  novels  in  that  city, 
to  whom  he  imparted  confidentially  the  in- 
formation that  he  had  decided  to  "write  a 
book,"  and  that  he  would  be  pleased  to  afford 
the  publisher  the  chance  to  bring  it  out. 

**MayI  venture  to  inquire  as  to  the  nature 
of  the  book  you  propose  to  write?"  asked  the 
publisher,  very  politely. 

"Oh,"  came  in  an  offhand  way  from  the 
aspirant  for  fame,  "I  think  of  doing  something 
on  the  line  of  *Les  Miserables,*  only  livelier, 
you  know  I" — Lippincott's. 


Why  They  Moved 

"My  wife  wants  to  buy  a  little  dog." 
"Yes?"  queried  the  dealer.    "What  kind?" 
The  customer  looked  about  anxiously.    "Oh, 
a  little  one.     I'll  tell  you,"  he  went  on,  sol- 
emnly flapping  his  hands  tip-  and  down;  "one 
that  wags  his  tail  this  way. 
"What?" 

"We  live  in  a  flat.  There  isn't  room  for  a 
dog  that  wags  his  tail  sideways." — Suburban 
Life. 
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The  Caller  One  of  Them 

"My  dear,"  said  the  caller,  with  a  smile,  to 
the  little  girl  who  occupied  the  study  while  her 
father,  an  eminent  literary  man,  was  at  dinner, 
"I  suppose  you  assist  your  father  by  entertain- 
ing the  bores?" 

"Yes,  sir,"  replied  the  little  girl,  gravely; 
"please  be  seated." — Judge, 


Doctoring  to  Suit  the  Pitient*»  Tiste 

Patient  (from  a  sanitarium,  in  a  rage) — 
"Here,  doctor,  you've  been  treating  me  for 
heart  disease.  The  specialist  has  treated  me 
for  the  liver." 

Country  Doctor — ^"WelU  I  can  do  so  too." — 
Fliegende  Blaetter, 

In  the  Libriry 

"Would  you  mind  changing  this  for  me, 
mum?  It's  the  second  edition,  and  I  haven't 
read  the  first." — Harper's  Magazine. 

One  Wonian*»  Wisdom 

Her  Husband — "My  dear,  how  did  you  hap- 
pen to  employ  such  a  pretty  nurse  girl?" 

His  Wife — "I  didn't  happen  to  do  it.  I  did 
it  because  I  wanted  the  children  to  have  police 
protection  when  they  are  in  the  park  or  on  the 
street. — Chicago  News. 


What  Mikes  the  World  Go  Round? 

Toper— "An'  yet  they  say  it's  love  that 
makes  the  world  go  round." — Hazard  Lam- 
poon, y<-^  T 
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The  German  gir5  who  presided  over  the  soda 
fountain  in  Heckelmeyer's  drug  store  was  ac- 
customed to  patrons  who  did  not  know  their 
own  minds,  and  her  hahit  of  thought  was  diffi- 
cult to  change. 

*'rd  like  a  glass  of  plain  soda/'  said  a  stout 
man,  entering  one  day  in  evident  haste  as  well 
as  thirst 

'*You  have  vanilla,  or  you  have  lemon?" 
tranquilly  inquired  the  young  woman. 

"1  want  plain  soda — without  syrup.  Didn't 
you  understand  me?"  asked  the  stout  man, 
testily. 

•*Yas,"  and  the  placid  German  face  did  not 
change  in  expression  or  color.  "But  wat  kind 
sirup  you  want  him  mitout?  Mitout  vanilla, 
or  mitout  lemon?" — Youth's  Companion. 


At  the  Cird  Tible 

HoRAN— "Is  O'Brien  a  good  bluffer?" 
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DoRAN — "No;  whiniver  he  gets  a  shpade  he 
spits  on  his  hsLtids."— Illustrated  Bits, 


Poor  Nervous  Women 

There  are  nervous  women ;  there  are  hyper- 
nervous  women.  But  women  so  nervous  that 
the  continual  rustle  of  a  silk  skirt  makes  them 
nervous — no,  there  are  no  women  so  nervous 
as  that! — Fliegende  Blaetter. 


"When  I  get  to  heaven  I  am  going  to  ask 
Shakespeare  whether  or  not  he  wrote  those 
plays." 

The  husband  chuckled. 

"Maybe  he  won't  be  there,"  he  said. 

"Then  you  ask  him,"  said  the  \2idy, —Wash- 
ington Star. 


The  Setts  Were  3ife 

"It  would  please  me  mightily.  Miss  Stout," 
said  Mr.  Mugley,  "to  have  you  go  to  the  the- 
ater with  me  this  evening." 

"Have  you  secured  the  seats?"  asked  Miss 
Vera  Stout. 

"Oh !  come  now,"  he  protested ;  "you're  not 
so  heavy  as  all  that" — The  Catholic  Standard 
and  Times, 


Something  Soulful 

"You  are  going  to  say  something  soulful," 
declared  the  fiance.  I  see  it  in  your  lovely 
eyes." 

"What  I  was  going  to  say  is  this,"  responded 
the  fiancee.  "Won't  you  wear  a  rubber  band 
around  your  head  nights,  so  as  to  train  your 
ears  not  to  ^tick  out?" — Louisville  Courier- 
Journal, 

Preliminiry  Triining 

Uncxe  Josiah — "First  time  you  ever  milked 
a  cow,  is  it?  Well,  you  do  it  a  thunderin' 
sight  better  than  most  city  fellows  do." 

Visiting  Nephew — "It  seems  to  come  nat- 
ural somehow.  I've  had  a  good  deal  of  prac- 
tice with  a  fountain  pen. " — Chicago  Tribune, 

Atmt  Mihaly*s  Expedient 

"These  stockings  are  so  full  of  holes  that 
they  are  worthless,  Aunt  Mahaly,"  said  a  lady 
to  an  old  colored  woman  with  a  large  family, 
who  was  a  pensioner  of  her  family. 

"No'm,  dey  ain't,"  replied  Aunt  Mahaly, 
calmly  appropriating  them.  "Ra'stus  en'  Ver- 
bena got  such  black  laigs  dat  de  holes  won't 
show,  nohow,  en'  dem  chilluns  what  got  yaller 
meat  kin  wear  two  pairs  at  de  same  time;  en, 
you  knows.  Mis*  Jo,  dat  de  holes  in  all  dem 
stockings'  ain't  gwine  hit  de  same  places." — 
Youth's  Companion. 

S 

Slippery 

Patience — "I  see  dainty  Indian  muslins  are 
made  from  fibers  of  the  banana-tree." 

Patrice — "They  ought  to  be  easy  to  slip  on." 
— Yonkers  Statesman. 
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WEATHER  SUB-STATIONS  CREATED 

THE  accompanying  photograph  illus- 
*  trates  the^  first  weather  sub-station  to 
be  erected  in  the  United  States.  It  is 
one  of  the  twenty  to  be  placed  in  various 
large  cities  of  the  United  States.  If  they 
prove  of  as  much  service  to  the  public 
as  is  expected  of  them  they  will  be  put 
in  general  use.  The  money  comes  out  of 
the  regular  weather  bureau  fund. 

The  handsome  little  structure  is  ten 
feet  square  by  fifteen  feet  high.  A  bar- 
ometer, thermometer,  hydrometer  and 
rain  gauge  are  placed  behind  a  screen 


Onf.  of  the  Twenty  Weather  Sub-Stations  to  Be 
Placed  is  Various  Large  Citif-s. 


of  glass  on  one  of  its  four  sides,  while 
the  others  are  used  for  the  display  of 
maps  and  bulletins. 

Singularly,  no  time-clock  is  displayed. 
Electric  clock-work  is  used  to  turn  the 
cylinders  of  the  self-registering  ma- 
chines. The  amount  of  rainfall  is  shown 
on  the  gauge  after  the  rain  has  been 
caught  on  the  roof,  and  led  down  the 
interior  of  the  station  where  it  is  accu- 
mulated in  a  tank  and  automatically 
measured  and  recorded. 

The  barometer  shows  the  approach  of 
a  storm  or  fair  weather ;  the  hydrometer 
indicates  the  humidity  of  the  air. 
S 

HYDRAULIC  HOIST  AT  ENGLISH 
DOCKS 

AT  Leith,  England,  recently  there  was 
^^  erected  at  the  Imperial  Dock  a  mov- 
able hydraulic  coal  hoist  designed  for 
dealing  with  end  tip  wagons  of  a  gross 
weight  of  thirty  tons,  these  wagons  to 
be  hoisted  above  the  quay  for  a  distance 
of  over  sixty  feet  and  then  tipped. 

The  hoist  consists  of  a  steel  framing 
mounted  on  eight  double  flanged  wheels 
on  rails.  Moving  inside  the  framing  and 
guided  therefrom  is  a  cradle  abput 
twenty-seven  feet  long  fitted  with  a  tip- 
ping frame  hinged  at  the  front  of  the 
cradle.  The  lifting  and  tipping  ma- 
chinery is  placed  on  one  side  of  the  fram- 
ing, the  lifting  machinery  consisting  of 
two  hydraulic  cylinders  with  rams  work- 
ing downwards,  one  of  these  rams  being 
in  constant  communication  with  the  ac- 
cumulator, to  balance  the  weight  of  the 
cradle,  etc.  The  tipping  cylinders  are 
placed  on  the  upper  part  of  the  lifting 
cylinder. 

The  lifting  of  the  cradle  is  eflfected  by 
two  wire  ropes,  one  attached  to  each  side 
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An  H'^draulic  Coal  Hoist  in  Usk  at  Lbith. 
England. 


of  the  upper  ^art  of  the  cradle  and 
thence  carried  over  conveyance  sheaves 
on  the  top  of  the  framing  to  a  sheave  on 
the  heads  of  the  Hfting  rams.  The  tip- 
ping is  done  by  two  wire  ropes  attached 
to  the  rear  end  of  the  tipping  frame  and 
passing*  thence  over  the  conveyance 
sheaves  on  the  top  of  the  framing  to  the 
tipping-  and  lifting  cylinders. 

The  front  of  the  framing  is  fitted  with 
a  chute  which  can  be  adjusted  and  fixed 


at  any  height  required  up  to  the  maxi- 
mum height  of  sixty-one  feet.  The  move- 
ment of  the  point  of  the  chute  is  effected 
by  an  hydraulic  cylinder  and  ram  placed 
vertically  on  the  side  pf  the  framing,  to 
which  wire  ropes  are  led  from  the  chute 
point  over  the  conveyance  sheaves  on  the 
upper  part  of  the  framing.  The  move- 
ment of  the  heel  of  the  chute  is  effected 
by  temporarily  attaching  it  to  the  cradle 
by  means  of  hinged  levers,  racks  and 
pawls  being  provided  for  securing  it 
after  adjustment.  The  chute  is  fitted 
with  double  doors  near  th^  point.  The 
hoist  framing  is  arranged  so  that  an 
anti-breakage  crane  can  be  added  here- 
after, if  found  necessary. 

AMERICAN  BUILDS  SECTIONAL 
RACING  SHELL 

THE  first  sectional  eight-oared  shell 
ever  built  in  this  country,  and  re- 
cently completed,  is  shown  in  the  illus- 
tration at  bottom  of  page.  Hitherto  sec- 
tional shells  for  racing  have  been  pur- 
chased in  England.  The  length  of  this 
craft  over  all  is  about  sixty  feet.  The 
cost  was  $550.  It  was  built  for  the  Du- 
luth  Boat  Club,  of  Duluth,  Minnesota. 

CAR  LEAPS  UPON  ANOTHER 

A  FREAKISH  wreck  recently  occurred 
^^  in  the  yards  of  the  Missouri,  Kan- 
sas &  Texas  Railroad  at  Greenville, 
Texas.  A  collision  between  two  trains 
occurred  and  one  flat  car  sped  through 
the  air  and  alighted  upon  another  flat 
car.  It  was  loaded  as  neatly  as  if  the 
most  modern  methods  of  machinery  and 
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Curious  Wreck  in  Which  One  Car  Loaded  Itself  on  Another. 


human  ingenuity  had  been  employed. 
The  car  did  not  even  leave  its  trucks, 
and  about  the  only  damage  done  to  it 
was  the  shattering  of  some  of  the  tim- 
bers upon  one  end.  The  car  which  thus 
loaded  itself  upon  another  was  hauled 
to  the  shoos,  in  the  position  it  took  when 
it  alighted,  and  was  placed  in  repair. 

In  the  annals  of  railroad  accidents 
there  have  been  many  curious  freaks 
reported.  This  particular  one,  however, 
is  of  a  somewhat  unique  character. 


ONE  HUNDRED  THOU- 
SAND PIGEONS 
Vjr/HAT  is  claimed  by  the 
"  owners  to  be  the 
largest  pigeon  farm  in  the 
world  is  located  at  Lx)s 
Angeles,  California.  By 
actual  count,  there  are 
cotes  for  more  than  100,000 
of  the  birds,  and  every  nest 
is  occupied,  with  numbers 
of  the  birds  roosting  on 
outbuildings  and  in  tem- 
porary nesting  places.  This 
gives  the  unique  farm  a 
population  of  considerably 
more  than  the  one  hundred 
thousand  feathered  inhab- 
itants claimed  for  it. 
The  birds  eat  two  tons  of  wheat  each 
day,  with  large  quantities  of  green  stuff 
and  other  foods,  of  which  a  regular  ac- 
count is  not  kept,  as  it  is  obtained  from 
surrounding  farms  in  exchange  for  fer- 
tilizer from  the  pigeon  ranch.  When  the 
birds  are  disturbed  at  their  eating  they 
rise  from  the  ground  in  huge  white 
clouds,  spotted  here  and  there  with 
patches  of  blue  and  rufous  coated 
pigeons.  Of  late  years,  however,  and 
the  pigeon  farm  has  been  in  operation 
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Test  op  the  New  Change  Board  at  the  Hoboksn 
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for  a  number  of  years,  the  colored  birds 
have  been  gradually  weeded  out  until 
now  the  population  of  the  place  is  prac- 
tically all  made  up  of  snow  white  birds. 

In  the  nesting  season,  when  the  cotes 
are  full  of  young,  and  eggs,  the  pigeons 
stay  close  around  the  farm,  but  at  other 
times  of  the  year  they  gather  in  great 
white  clouds  over  Griffith  Park,  the 
largest  city  park  in  the 
world.  At  feeding  time 
they  fly  about  the  three  men 
constantly  employed  to  care 
for  them,  settling  on  their 
shoulders,  heads  and  arms, 
even  trying  to  get  into  the 
feed  sacks,  from  which  the 
wheat  is  thrown  in  great 
scoopfuls. 

The  product  of  the  farm, 
squabs,  young  birds,  and 
adults  goes  entirely  to  the 
large  hotels  of  Los  Angeles 
and  of  the  surrounding 
resorts. 


TO  FACILITATE  MAK 
ING  CHANGE 

THE  change  board,  shown 
in  the  accompanying 
cuts,  is  an  invention  by  a 
resident  of  New  York. 

Everybody  who  has  used 
the   elevated   road   or   the 


subway  knows  of  the  great  difficulty 
that  is  experienced  in  picking  up 
change  from  a  glass  plate  and  this  is 
especially  true  with  women  who  are 
carrying  children  or  bundles  and  only 
have  one  hand  free.  The  difficulty  is 
also  increased  in  the  winter  season  when 
gloves  must  be  worn. 

The  l)oard  itself  is  nothing  more  nor 
less  than  a  deep  saucer,  one  side  of  which 
is  tapered  up  on  a  long  angle  until  it 
comes  flush  with  the  table  from  which 
the  change  is  handled. 

In  using  the  board,  the  change  is 
simply  slipped  down  the  incline  into  the 
saucer  and  by  putting  all  of  the  fingers 
of  the  hanji  over  the  money  and  closing 
the  fingers  in  towards  the  palm,  all  of 
the  change  is  instantly  picked  up  by  one 
movement. 

It  has  been  found  in  actual  practice 
that  between  1,500  and  1,800  people  per 
hour  can  be  passed  by  a  single  window 
where  this  board  is  in  use,  while '  the 
maximum  number  that  can  be  passed  in 
the  old  way  is  between  350  and  400,  and 
there  is  no  doubt  that  when  the  public 
becomes  accustomed  to  the  use  of  the 
board  that  even  a  greater  number  can  be 
passed  in  the  same  time. 

In  addition  to  this,  the  ticket  sellers 


Each  Person  in  Line  Quickly  Picks  Up  His  Change  iSi/PJ&ifbv, 


THE  GLASS-SILK  SPONGE.  THE  FIBER  OF  WHICH  IS  WOVEN  INTO  FILTER  CLOTHS. 


find  that  they  can  throw  out  the  change 
with  a  much  greater  velocity,  as  there  is 
no  danger  of  pushing  it  over  the  plate  as 
there  is  at  present. 

GLASS-SILK  FIBER  FURNISHED  BY 

SPONGES 

\7ENUS'S  Basket  is  a  glass-silk  sponge 

^    which  grows  in  the  warm,  tropical 

seas  of  the  Pacific,  from  the  Fujiyama 

region   to   the    Indian    Ocean.     By   the 


Electric  Egg-Beater  Wired  for  Use. 


Japanese  it  is  called  the  mineral-silk 
sponge,  and  is  used  for  its  fiber,  which 
is  woven  into  chemical  filter-cloths;  into 
fireproof  candle-shades,  and  into  delicate 
fireproof  curtains.  The  specimen  of 
glass-sponge  here  illustrated,  in  its  nat- 
ural state  was  covered  with  these  long 
silky  fibers  which  are  used  in  the  arts 
spoken  of.  A  small  tuft  of  these  fibers 
may  be  seen  covering  the  base.  The 
specimens  are  raked  up  from  the  ocean 
bed,  and  the  framework  which  cannot  be 
separated  into  fiber  for  weaving  is  used 
in  covering  steam  pipes  and  in  cold-stor- 
age insulation,  where  it  has  been  found 
to  equal  asbestos.  Some  specimens  are 
fully  forty  inches  in  length  and  three  to 
four  inches  in  diameter. 

HOME-MADE  ELECTRIC  EGG 
BEATER 

A  KITCHEN  utensil  of  more  than  pass- 
^^  ing  interest  is  an  electrically  oper- 
ated egg-beater.  It  is  the  more  interest- 
ing because  it  was  designed  by  a  boy. 
The  motor  which  is  of  one-eighth  horse- 
power capacity  is  so  connected  to  the 
egg-beater  that  the  latter  may  be  quickly 
removed  for  cleaning.  By  means  of  a 
snap-switch  and  a  home-made  rheostat, 
consisting  of  spirals  of  resistance  wire 
wound  on  porcelain  bushings,  three 
speeds  may  be  given  the  egg-beater.  The 
whole  apparatus  is  fixed  to  a  bracket 
which  extends  outward  from  the  wall 
over  the  kitchen  table,  and  just  high 
enough  so  as  to  be  within  about  an  inch 
from  the  table  top. 
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WHO  OWNS  THE  EARTH? 


IV.    TERRIFIC  WASTE  OF  NATURAL  GAS 

By  COULEY  H.  PURDOM 


TKe  publication  of  Mr.  Hyde**  teriet  on  the  conservation  of  our  natural  resources  is  interrupted  to  make  room 
for  this  extremely  timely  and  striking  article,  which  illustrates  the  reckless  way  in  which  Americans  wantonly  waste 
nature's  great  gifts  to  man.     Mr.  Hyde's  next  article  will  appear  in  May. 
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(ATURAL  gas  sufficient 
to  light  the  streets  and 
homes,  heat  the  build- 
ings and  turn  the  fac- 
tory wheels  of  every 
enterprise  in  Chicago, 
St.  Louis  and  New 
Orleans    is    going    to 

waste  in  the  Caddo  gas  and  oil  fields 

near  Shreveport,  La.,  at  the  rate  of  100,- 

000,000  cubic  feet  a  day. 

Gas  is  rushing  from  the  bowels  of  the 

earth  through  two  wild  wells  and  over 

fifty  gas   and   oil   wells   left  uncapped. 

The  crater  of  one  wild  well  covers  over 

two  acres. 

The  attention  of  President  Roosevelt 


has  been  attracted  to  conditions  and  by 
his  order  all  public  lands  lying  in  Caddo 
and  Bossier  parishes  have  been  with- 
drawn from  entry  until  the  government 
may  take  what  steps  are  deemed  neces- 
sary to  stop  the  terrific  waste  and  pre- 
serve what  is  conceded  to  be  the  greatest 
gas  field  in  the  Western  Hemisphere. 

In  the  meantime,  the  city  of  Shreve- 
port is  thronged  with  oil  investors  from 
every  section  of  the  country,  rival  claims  ' 
have  been  filed  on  government  lands  near  ' 
the  oil  wells,  the  price  of  real  estate  has  ! 
reached  heretofore  unheard  of  figures,  j 
men  who  a  few  months  ago  held  nothing  | 
but  a  few  scant  acres  of  ait  over  pine  ] 
lands  now  count  their  wealth  by  the  thou- 
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sands,  and  armed  guards  stand  watch 
over  ground  which  is  claimed  under 
various  acts  and  entries  applicable  to  the 
securing  of  public  lands. 

Representatives  of  the  large  gas  and 
oil  companies  are  on  the  ground  in  an 
eflFort  to  buy  up  the  lands,  the  usual  real 
estate  man  with  his  blue  prints  is  greatly 


viewpoint — will  soon  be  submitted  to  the 
President  and  the  Secretary  of  the  In- 
terior, following  which,  steps  are  ex- 
pected towards  stopping  the  almost 
criminal  waste  of  gas  now  goings  on. 

The  Caddo  gas  and  oil  field  is  in  the 
northwest  corner  of  Louisiana.  It  takes 
its  name  from  Caddo  parish — Louisiana 
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be  seen  at  night  thirty  miles  away. 
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in  evidence,  and  the  oil  and  gas  boom  is 
fairly  under  way. 

Oil  City  has  sprung  into  existence, 
with  the  usual  wildness  of  a  boom  town ; 
bootleggers,  gamblers  and  their  accom- 
panying satellites  give  the  authorities 
considerable  trouble. 

Lands  bought  at  prices  ranging  from 
$500  to  $1,000  an  acre  are  of  court  rec- 
ord and  the  Caddo  gas  and  oil  fields  are 
attaining  that  importance  which  their 
discoverers  have  long  expected. 

A  corps  of  experts,  in  the  employ  of 
the  government,  has  completed  a  survey 
of  the  field,  and  a  report  as  to  what  con- 
ditions really  are — from  a  waste-of-gas 


counties  are  called  parishes — in  which  is 
located  the  second  city  of  the  state, 
Shreveport. 

The  gas  territory  virtually  begins  at 
Shreveport  and  has  been  proved  as  far 
north-  as  Dixie,  La.,  thirty-four  miles. 
It  is  measured  on  the  west  by  the  Trees 
Oil  Company's  well  near  Loggy  Bayou, 
which  is  six  furlongs  from  the  Louisi- 
ana-Texas line,  and  the  gas  wells  at 
Dixie,  twelve  miles  from  Loggy  Bayou, 
show  its  eastern  extension.  This  makes 
the  proved  gas  territory  thirty-four  miles 
long  by  twelve  miles  wide,  showing  a 
total  area  of  408  square  miles.    The  oil 

field  shows  a  lesser  area,  all  of  which 
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lies  within  the  region  which  constitutes 
the  gas  belt. 

This  territory  is  underlaid  with  two 
strata  of  gas  sand,  averaging  from  forty 
to  140  feet  in  width,  the  first  800  to  900 
feet  beneath  the  surface  and  the  second 
lying  between  1,800  and  2,200  feet.  The 
gas  sands  show  their  greatest  width  at 
Mooringsport,  which  lies  in  the  more 
southern  portion  of  the  field.    ' 

The  gas  field  was  discovered  five  years 
ago.  The  first  well  was  drilled  by  Savage 
Brothers  and  Dr.  Morical,  who  were  at- 
tracted to  the  field  by  reports  of  a  section 
where  gas  was  escaping  from  ordinary 
water  wells  sixty  and  seventy  feet  deep. 
They  brought  in  the  fir^t  oil  well  in  the 
spring  of  1904.  The  fact  that  gas  ex- 
isted in  great  quantities  was  proved 
some  time  later  when  the  first  •  "gasser" 
was  developed  by  K.  W.  &  C.  W.  Brown. 
This  well  today  is  a  good 
producer. 

Messrs.  Savage  and  Dr. 
Morical  are  old  men  and  at- 
tained the  honor  of  discover- 
ing the  Caddo  field  after  two 
of  the  three  partners  had 
crossed  the  span  of  allotted 
years  given  man  on  earth  and 
the  other  was  near  the  three 
score  and  ten  mark.  J.  S. 
Savage  was  seventy-three 
years  old,  his  brother,  Al, 
counts  his  winters  at  even 
seventy,  while  Dr.  Frank 
Morical  is  past  sixty-five.  The 
three  veterans  of  many  fields 
are  still  prominent  in  the 
Caddo's  development  and  are 
as  energetic  as  the  younger 
drillers  who  have  entered  into 
the  field  since  the  three  gray- 
haired  pioneers  blazed  the 
way  and  demon<J{rated  that 
both  gas  and  oil  lay  in  pay- 
ing quantities  around  the 
waters  of  the  Caddo  lakes. 

Water  is  the  bane  of  the 
operators — water  on  the  sur- 
face and  brine — which  some- 
times threatens  the  well  as  the 
drill  sinks  deeper  into  the 
earth.  The  Caddo  Indians, 
from  whom  the  parish  is 
named,  handed  down  a  bit  of 
history    which   treats   of   the 


surface  water's  formation,  and  is  at  the 
sam^  time  of  interest  in  relation  to  the 
gas  deposits  found  underneath.  They 
claimed  that  once  the  oil  section  was  as 
the  other  hill  lands  of  North  Louisiana ; 
one  night  there  came  a  great  explosion, 
the  lands  sank  and  Red  River  poured  its 
waters  into  the  basin  hastily  formed  by 
nature,  and  the  lakes  were  born.  This  is 
only  a  story,  related  by  the  jgray-haired 
men  around  Mooringsport,  who  say  the 
Indians  told  their  fathers,  but  in  the  lake 
bed  are  stumps  of  oaks  and  other  trees 
which  do  not  grow  in  swampy  lands,  and 
geologists  give  credence  to  the  legend 
thinking  there  might  at  one  time  have 
been  another  gas  stratum  nearer  the 
earth's  surface,  and  when  this  gas  es- 
caped the  lands  fell  and  the  lakes  were 
formed. 

Regardless  of  the  lakes'  formation,  the 
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lands  lying  in  the  north  end  of  the  parish 
are  of  a  swampy  nature  and  practically 
worthless  for  fanning  purposes  and  not 
being  entered  as  homesteads  remained, 
to  a  great  extent,  part  of  the  public  do- 
main.. As  the  oil  developments  began 
to  increase  this  fact  attracted  attention 
and  various  kinds  of  public  lands  entries 
were  filed  on  those  tracts  for  which  title 
has  never  passed  from  the  government. 

As  soon  as  it  was  demonstrated  that 
gas  existed  in  paying  quantities  there 
began  to  be  talk  of  a  gas  line  to  Shreve- 
port.  Local  capital,  to  a  great  extent, 
hooted  at  the  idea  and  refused  to  aid  the 
enterprise.  At  last  S.  S.  Hunter,  W.  B. 
McCormick,  A.  H.  Leonard,  J.  W.  At- 
kins and  other  local  business  men  of 
means  formed-  a  company  and  con- 
structed the  line.  -It  proved  a  success. 
It  was  eventually  sold  to  the  Dawes  in- 
terests, of  which  Hon.  C.  G.  Dawes  of 
Chicago  is  the  head,  bringing  a  handsome 
profit  to  the  original  builders.  This  was 
in  1906  and  with  the  exception  of  a  few^ 
local  men  eflforts  to  develop  the  field  to 
it^  full  extent  had  proved  rather  luke- 
warm. About  this  time  a  gas  well,  near 
where  Oil  City  now  stands,  broke  loose 
from  alF  control,  blew  out  the  casing  and 
entered  upon  the  most  rampant  waste  of 
natural  gas  known  in  the  history  of  the 
-American   fields.     Escaping  gas  tore   a 
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large  hole  in  the  earth,  soon  the  well 
caught  fire  and  became  known  as  the 
burning  well  of  the  Caddo  field.  The 
Dawes  interests  spent  thousands  of  dol- 
lars in  an  attempt  to  get  it  under  control 
and  oflfered  a  standing  reward  of  $15,000 
to  any  one  who  might  harness  it.  The 
hole  grew  greater  and  at  last  covered 
over  two  acres  of  ground.  From  this 
crater  the  gas  escapes  at  a  terrific  rate. 
It  comes  from  the  earth  with  a  great 
roar.  Water  and  mud  roll  back  from 
the  escaping  gas,  boiling  and  seething, 
as  if  issuing  from  the  crater  of  some 
volcano.  The  white  misty  gas  rushes 
from  the  great  hole  into  the  air,  the  fire 
catches  it  and  flames  leap  far  above  the 
pine  tree  tops. 

The  heat  is  so  intense  that  spectators 
view  the  burning  well  from  a  distance. 
The  blaze  acts  in  a  spasmodic  manner. 
Now  it  burns  quietly  as  if  it  were  some 
huge  taper  set  to  furnish  a  beneficent 
light,  then  gas  rushes  forth  with  a  roar, 
the  flame  springs  higher  and  the  sur- 
rounding earth  trembles,  and  causes  the 
nearest  ai)proach  to  an  earthquake  possi- 
ble without  the  reality  being  experienced. 

This  gas  well,  with  its  estimated  out- 
put of  50,000,000  cubic  feet,  is  not  alone 
in  the  work  of  waste,  there  is  another 
hardly  a  half  mile  from  the  greater, 
which    must    be    producing    25,000,000 
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feet,  and  it  is  only  a  question  of  time 
before  its  output  will  be  equal  to  that 
of  the  first  of  the  wild  wells.  The  flames 
from  the  escaping  gas  cast  a  glow  over 
the  skies  which  is  seen  at  night  from  a 
distance  of  fifty  miles,  and  birds  passing 
over  the  blaze  often  fall  to  the  ground 
scorched  and  dying. 

The  President's  notice  was  called  to 
this  almost  criminal  waste  during  the 
latter  part  of  the  year.  The  field  had 
begun  to  attract  attention  throughout  the 
country.  Capitalists  were  hurrying  to 
the  scene  and  government  lands  were 
being  taken  up.  Like  a  flash  came  the 
order  withdrawing  from  entry  all  por- 
tions of  the  public  domain  and  holding 
up  final  action  on  those  already  filed  on. 

This  was  in  the  latter  part  of  1908. 
The  field  was  claiming  the  oil  men's  at- 
tention from  the  various  other  fields.  Oil 
City  had  sprung  into  sudden  existence, 
though  many  of  its  citizens  lived  in  tents, 
while  hotels,  pool  rooms  and  blind  tigers 
rose  on  every  side. 

Then  the  scene  of  activity  shifted  to 
Mooringsport,  where  the  Gulf  Refining 
Company  had  been  drilling  for  some 
time.  The  well  was  capped  and  the  com- 
pany refuses  to  give  out  any  information 
re^rding  its  condition.  Rumor  claimed 
it  was  a  10,000-barrel  producer.  "Piney 
Woods"  Joe  Noel,  who  paid  $200  for  160 


acres  of  cut  over  lands,  sold  out  for 
$50,000. 

The  Busch-Everett  Company  entered 
the  field  and  in  a  week's  time  spent  over 
$250,000.  It  paid  W.  E.  Noel  $100,000 
for  4,000  acres  of  cut  over  timber  lands, 
and  S.  A.  Guy,  who  was  instrumental  in 
interesting  Adolphus  Busch  in  the  field, 
cashed  in  his  holdings  for  considerations 
said  to  exceed  $200,000  in  value.  Since 
then  the  Busch-Everett  Company  has 
secured  over  40,000  acres  in-  Bossier 
parish,  across  Red  River  from  the  proved 
field,  making  its  total  holdings  exceed 
50,000  acres,  while  it  is  rumored  that 
this  company  is  contemplating  laying  a 
gas  line  to  St.  Louis. 

The  Gulf  Refining  Company  bought 
forty  acres  from  R.  H.  Ward  at  $20,000. 
Ward  held  the  land  under  a  soldier's 
warrant  while  Kendall  and  Belcher  cov- 
ered the  same  tract  of  government  land 
with  a  mineral  claim.  Armed  guards  in 
the  latter's  employ  took  possession  of  the 
tract,  a  five  strand  wire  fence  was  placed 
around  the  property  and  the  mineral 
claim  holders  began  preparations  to  drill 
a  well.  Other  tracts  were  taken  posses- 
sion of  in  a  similar  manner  and  the  na- 
tives around  Mooringsport  were  thrown 
into  a  state  of  wild  excitement. 

Farmers  who  had  obtained  their  prop- 
erty through  the  homestead  laws  and  had 
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It  is  believed  this  ptienomcnon  was  caused  by  oil  deposits  underneath. 


declined  oflFers  in  the  thousands  for  the 
scant  holdings  grew  alarmed,  fearing 
they  would  awake  some  morning  and 
find  their  lands  held  by  some  oil  man 
with  a  mineral  claim.  They  armed  and 
for  days  the  woods  around  Moorings- 
port  presented  the  appearance  of  an 
armed  country  through  which  some 
dreaded  enemy  was  passing  rather  than 


a  peaceful  country  which  was  being  de- 
veloped for  its  mineral  wealth. 

This  commotion  has  all  been  caused  by 
the  Hostetter  well  which  has  an  unknown 
production,  estimated  from  100  to  10,000 
barrels  a  day.  S.  C.  Hostetter,  a  former 
section  hand,  on  whose  property  the  Hos- 
tetter was  drilled,  sold  out  for  $74,000, 
while  others  around  Mooringsport  have 
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met  with  equally  good  fortune,  and  those 
living  within  twenty  miles  of  Moorings- 
port  value  their  sandy  soil  at  fifty  dollars 
an  acre. 

One  young  man,  James  Humphries, 
owned  nine  acres.  He  was  earning  his 
$2.50  a  day  working  on  an  oil  derrick. 
Jim  is  an  elongated  individual,  slow  of 
speech  and  of  deliberate  action.  He  was 
wielding  a  sledge  hammer  when  a 
stranger  approached. 

"Are  you  Jim  Humphries?"  he  asked. 


of  his  sight  until  all  papers  were  signed 
and  he  had  the  cash. 

Similar  incidents  are  being  told  and 
midnight  deals  are  not  uncommon.  One 
was  closed  after  a  long  automobile  ride 
in  order  to  save  an  option.  The  oilman 
who  heard  his  well  had  come  in,  hastily 
donned  his  overcoat  and  hurried  down- 
stairs to  confirm  the  story,  only  to  find 
he  was  wearing  his  night  shirt  instead  of 
a  great  coat.  Others  as  odd  are  related 
to  show  how  intensely  the  boom  has  been 
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**Yep,"  responded  Jim  and  continued 
at  his  work. 

*'Do  you  want  to  sell  your  land?" 
asked  the  representative  of  the  Gulf  Re- 
fining Company. 

"Nope,"  replied  the  oil  derrick  hand. 

"I  will  give  you  $9,000  for  your  nine 
acres,"  said  the  agent.  Bang!  Down 
came  the  hammer. 

"Goodbye  boys,  I  have  got  more 
money  than  I  ever  expected  to  see  in  all 
my  bom  days,"  called  Jim  to  his  fellow 
workmen.    He  did  not  let  the  agent  out 


felt  at  certain  periods  during  this  intense 
scramble  for  wealth. 

Thirty-four  oil  wells  are  now  being 
drilled,  a  gas  line  is  being  laid  to  Mar- 
shall, Texas.  Shreveport,  Texarkana 
and  a  number  of  smaller  towns  are  al- 
ready supplied,  while  rumors  of  lines  to 
St.  Louis  and  New  Orleans  indicate  fur- 
ther developments  from  a  gas  viewpoint. 

In  the  meantime  the  wild  wells  are 
allowing  the  gas  to  escape  by  the  100,- 
000,000  cubic  feet  a  day.  These  con- 
ditions have  been  in  existence  for  three 
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years  and  yet  the  original  wells,  showing 
a  pressure  of  from  350  to  450  pounds 
when  brought  in  four  years  ago,  today 
record  a  decrease  in  pressure  of  hardly 
fifteen  pounds. 

This  causes  experts  to  consider  the 
supply  almost  inexhaustible  and  one 
theory  advanced  claims  that  the  Caddo 
oil  pool  has  not  yet  been  discovered  and 
from  it  the  gas  is  being  formed  at  the 
present  time.  J.  B.  McCann,  one  of  the 
most  experienced  oil  men  in  the  coastal 
country,  and  considered  the  oracle  of 
the  North  Louisiana  field,  says  future 
developments  will  disclose  that  there  is 
as  much  oil  as  gas  ift  the  field  and  that 


the    great    oil    pool    has    not    yet   been 
touched  by  the  drills. 

Developments  for  oil  are  being  handi- 
capped by  the  gas  pressure  encountered, 
but  charges  made  to  the  effect  that  oil- 
men are  trying  to  waste  the  gas  in  order 
to  facilitate  the  production  of  oil  are 
without  foundation.  The  gas  pressure  is 
so  strong  that  efforts  to  control  it  are 
often  without  avail — as  was  the  case 
with  the  great  wild  wells.  All  interested 
in  the  oil  fields  will  view  with  delight 
any  action  taken  by  the  government  to- 
wards harnessing  the  wild  wells,  or  the 
passing  of  laws  governing  their  future 
development. 
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TO  GIVE  THE  BIRDS  A  REFUGE 

By  ROY  CRANDALL 


Mr.  Crandall.  who  it  somewhere  on 
(he  tmuiy  tide  of  forty,  has  spent  eighteen 
years  in  general  newspaper  work  in  Buf- 
falo, Chicago  and  New  York.  Hewascon- 
temporaneons  on  the  Chicago  Tribune, 
Herald,  News  and  Inter  Ocean— with  Peter 
'*Pinley"  Dunne,  George  Ade  and  other 
brilliant  men  who  have  left  their  nicks 
in  the  world  of  letters.  He  returned  to 
Buffalo  in  1900  to  become  Director  of 
Publicity  of  the  Pan  American  Exposition 


t 


and  after  the  dose  of  that  great  Exposi- 
tion went  to  New  York  and  became  asso- 
ciated with  leading  New  York  papers.  A 
year  ago  he  was  sent  to  Washington.  He 
became  deeply  interested  in  the  vast  prob- 
lems that  the  army  of  government  scien- 
tists have  in  hand.  His  contributions  in 
this  particular  field  to  the  Technical  World 
Magazine  during  that  time  have  attracted 
general  and  favorable  attention  from  many 
different  quarters. 


|IGH  above  the  marshy 
wastes  which  border 
the  Klamath  Lakes  in 
Southern  Oregon  a 
lone  white  heron 
winged  his  desolate 
flight  a  month  ago,  his 
•  beady  telescopic  eyes 
turned  now  right,  now  left  while  from 
his  needle  pointed  beak  dismal  and  dis- 
cordant cries  sounded  a  requiem  for  the 
departed  members  of  his  kind,  for  he  was 
alone  in  the  world — the  sole  survivor  of 
a  once  proud  family. 

On  broad  pinions  the  snowy  survivor 
of  a  former  legion  floated  to  the  east 
and   then   to  the   west;   the   far-seeing 


eyes  searching  vainly  each  stretch  of 
lake,  land  or  sedgy  waste  for  a  familiar 
patch  of  white  which  would  betokeh  the 
presence  of  father,  mother,  mate,  chick 
or  friend,  but  he  saw  none,  for  President 
Roosevelt  had  been  too  late  in  setting 
aside  the  Klamath  district  as  a  National 
bird  reserve  and  the  delay  had  sealed 
the  fate  of  the  white  heron  family.  .    ' 

But  one  is  left,  according  to  the  of- 
cials  of  the  United  States  Land  Office 
and  of  the  National  Association  of  Au- 
dubon societies;  just  one  white  sample 
remaining  of  myriad  thousands  of  one  of 
the  most  beautiful  of  all  native  birds ;  the 
cruel  decree  of  Fashion  having  brought 
about  so  savage  a  butchery  and  so  per- 


A  BIRD-BREEDING  ISLAND  BELONGING  TO  THE  LOUISIANA  STATE  AUDUBON  SOCIETY. 
This  is  one  of  the  spots  secure  from  the  visits  of  the  feather  hunters. 
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SEA  GULLS  IN  FLIGHT. 
The  ffull  being  a  bird  of  great  economic  value  should  have  adequate  protection  from  the  commercial  hunter. 


sistent  a  hunt  for  white  plumage  that 
biological  historians  will,  in  future 
works,  record  the  melancholy  fact  that 
in  the  year  A.  D.  1908  the  white  heron 
followed  the  great  auk  over  the  dismal 
trail  that  stretches  backwards  to  the  Ages 
that  are  gone. 

If  President  Roosevelt  had  only  signed 
that  executive  order  one  year  ago — or 
even  six  months — the  heron  would  have 
been  saved,  but  he  signed  it  in  Septem- 
ber and  that  was  a  bit  too  late.  The 
feather  hunters  had  been  more  busily 
engaged  in  heron  massacre  than  bird 
lovers  suspected  and  with  daily  rewards 
averaging  $200  for  the  slaughter  they 
had  worked  with  feverish  haste  and  In- 
dian like  thoroughness.  Their  work  was 
singularly  well  done,  for  the  work  of 
these  bird  murderers,  sent  out  by  mil- 
liners in  search  of  the  artificial  aids  to 


Milady's  sartorial  and  "millinerial"  ag- 
grandizement, appears  to  be  accom- 
plished only  when  the  birds,  which  for 
the  nonce  are  the  beloved  of  Fashion, 
have  been  wiped  out  to  the  last  feather. 
That  Mr.  Roosevelt  failed  to  save  the 
white  heron  is  regrettable — that  he  tried 
is  commendable.  For  what  he  has  done  in 
the  past  birds  and  biologists  will  bless 
his  name,  while  matrons,  maids  and  mil- 
liners will  make  it  a  hissing  for  he  has 
shown  a  consistent  desire  to  preserve  the 
birds  from  the  army  of  feather  butchers 
and  he  has  done  much.  During  the 
seven  years  that  he  has  held  the  quiver- 
ing tiller  as  the  Ship  of  State  plunged 
through  smothers  of  foaming  trouble  on 
and  off  the  rocks  of  approbation  and 
disapproval,  he  has  set  aside  thousands 
of  square  miles  of  land,  water  and  marsh 
for  bird  life  and  millions  of  birds  have 
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seen  the  feathered 
death  rate  decrease 
to  an  astoundingly 
gratifying  degree 
because  of  him. 

In  the  Atlantic, 
the  Pacific,  the 
Gulf,  the  Missis- 
sippi Delta  district, 
and  some  of  the  in- 
land lakes  vast 
stretches  have  been 
given  over  solely 
to  the  birds  and 
by  law  it  has  been 
made  criminal  for 
anybody  to  e  n  t  e  r 
those  restricted 
areas  to  kill  a  bird 
or  even  to  take  a 
feather    or    an 

Like  Richelieu,  the  Presidential  cham- 
pion of  the  feathered  ones  has  thrown 
about  those  he  would  preserve  the  awful 
circle  of  Federal  wrath  and  those  who 
step  but  one  foot  within,  may  rest  as- 
sured that  e'en  though  they  wear  a 
crown  on  their  heads  he'll  hurl  the  curse 
of  fine  or  imprisonment  rather  than  ex- 
communication. 

There  are  points  at  which  the  Riche- 
lieu and  the  Roosevelt  ways  diverge. 

Though  bird  reserves — ^brought  into 
existence  by  the  President  of  the  United 
States,  who  acts  as  executive  agent  for 
the  National  Association  of  Audubon 
societies — may  be  known  of  only  by  con- 


Herring  Gull  on  Nest— One  of  a  Protected 
Colony  on  the  Maine  Coast. 


sistent  bird  lovers 
and  bird  c  h  a  m- 
pions,  twenty-oneof 
them  now  exist  ;the 
President  having 
created  the  last  six 
since  the  month  of 
August.  As  has 
been  said,  thou- 
sands of  square 
miles  are  embraced 
within  the  border 
lines  of  these  vari- 
ous havens  of 
safety,  the  land  in 
every  instance 
being  unfit  for 
agriculture, 
invariably  being 
some  outlying  bar- 
ren island  or  key 
surrounded  by 
marsh  and  sedges  wherein  the  birds 
delight  to  nest  and  feed. 

Off  the  coasts  of  Washington,  Oregon 
and  California  in  the  Pacific  thousands  of 
protected  birds  now  swarm  and  multiply 
in  safety  and  in  confidence  for  they  are 
becoming  so  tame  that  bird  wardens  walk 
among  them  and  brush  them  from  their 
paths.  In  the  Mississippi  Delta  districts 
terns,  red  breasted  mangasers,  black 
skimmers  and  ducks  are  increasing  at 
rapid  rates;  in  the  lakes  of  Michigan 
and  North  Dakota  ducks  and  cormorants 
which  three  years  ago  were  seemingly 
doomed  are  quacking  and  croaking  as 
they  watch  their    young    wax  fat  and 


GROUP  OF  YOUNG  WHITE  PELICANS  QN  THE  KLAMATH  LAKE 
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hearty;  on  the  islands  of  the  Atlantic 
from  the  Maine  coast  down  to  Florida 
myriads  of  milliner-proof  plumage  bear- 
ers are  taking  comfort  from  life.  And 
this  has  all  come  to  pass  within  the  past 
two  years,  for  it  has  been  only  about 
twenty-four 
months  since  the 
President  of  the 
Audubon  Society 
persuaded  the 
President  of  the 
United  States  that 
the  question  of 
bird  preservation 
was  national  and 
that  the  birds  could 
not  maintain  a 
fight  against  the 
feather  hunters  un- 
less lands  were  set 
aside  whereon  they 
could  live  unmo- 
lested. 

The  first  reserves 
in  the  Pacific 
where  the  slaugh- 
ter of  the  gulls  and 
grebes,  mangasers ' 
and  albatross  was 
heavy  are  now 
fairly  crowded 
with  birds.  Among 
the  early  reserves 
there  named  were 
the  Qu  i  1  lay  u  te 
Needle  Reserve, 
which  is  a  collec- 
tion of  desolate 
rocks  off  the 
Washington  coast. 
It  embraces  Hand 
Rock,  Carroll 
Islets,  Bold  Island, 
Jagged  Islet,  Cake 
Rock,  James  Is- 
land, Huntington  Rock,  Rounded  Islet, 
Alexander  Island,  Perkins  Reef,  North 
Rock,  Middle  Rock,  Abbey  Island, 
South  Rock  and  the  Quillayute  Needles. 

Agriculture  is  out  of  the  question  in  a 
section  of  Federal  property  consisting  of 
rocky  islets  sticking  their  points  from  the 
Pacific,  but  on  those  desolate  wastes 
thousands  of  birds  now  fairly  crowd  each 
other  for  wing  and  nest  room.  The  Flat- 
tery   Rock    Reservation,    also    on    the 


William  Dutcher.  President  of  the  National 
Association  of  Audubon  Societies. 


Washington  ^oast,  was  brought  into  ex- 
ecutive existence  on  October  23,  1907 — 
the  same  week  as  the  Quil.ayute  Needle 
Reserve,  and  it  embraces  the  unsurveyed 
and  unreserved  islands  off  the  Washing- 
ton coast  commonly  known  as  Spike 
Rock,  Father  and 
Son,  Bodiel-teh  Is- 
lets, Flattery 
Rocks,  Ozette  Is- 
land and  White 
Rock.  On  the  same 
day  the  President 
signed  his  name  to 
still  another  execu- 
tive order  setting 
aside  what  is  called 
the  Capalis  Rock 
Reservation,  which 
also  lies  off  the 
coast  of  Washing- 
ton. This  reserve 
embraces  Arch 
Island,  Sea  Lion 
Rock,  Willoughby 
Rock,  Split  Rocks, 
S  o  n  o  r  a  Reef, 
Greenville  Arch 
and  Copalis  Rock. 
It  was  a  quick 
move  from  the  At- 
lantic to  the  Pa- 
cific, for  the  bird 
reserve  plan  was  a 
new  one  at  that 
time  and  the  Presi- 
dent had  excited 
considerable  com- 
m  e  n  t  but  two 
months  before  by 
shutting  out  from 
favorite  shooting 
grounds  the  East- 
ern sportsmen  who 
had  been  slaugh- 
terinfj  birds  in 
reservation  was 
August    8,     1907, 


Florida.      His     first 
formed     there     on 

when  he  signed  the  order  making 
the  Tern  Islands  Reservation  a  breeding 
ground  and  a  national  preserve.  This 
reserve  embraced  a  large  number  of 
small  islands  in  or  near  the  mouth  of  the 
Mississippi  commonly  called  "mud 
lumps,"  but  embracing  thousands  of 
acres  of  mud  and  marsh  land  and  being 
for  ages  the  nesting.i^^igfgyqf^^ly^gTi^s 
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BLACK  SKIMMERS  SOARING  OVER  BATTLEDORE  ISLAND.  LOUISIANA. 


of  ducks  and  royal  terns.  The  Shell 
Keys  Reserve  in  the  Gulf  of  Mexico  was 
signed  for  a  week  later,  and  a  few  months 
later  protection  was  given  to  other  birds 
which  made  their  homes  on  the  small 
mangrove  and  salt  grass  islets,  shoals 
and  sandbars  in  Mosquito  Inlet  at  the 
mouths  of  Halifax  and  Hillsboro  rivers 
in  Florida. 

At  the  present  time  these  various  na- 
tional reserves  are  at  Duck  Lake,  off  the 
coast  of  Maine;  whereon  eider  and  less 
valuable  ducks  are  breeding;  Stump 
Lake  in  North  Dakota,  wherein  ducks 
and  cormorants  are  swarming;  Huron 
Island  in  Lake  Huron; 
Pelican  Island  in  Indian 
River,  Florida,  where  there 
are  thousands  \  of  brown 
pelicans;  Passage 
and  Indian  keys 
in  the  Tampa 
Bay ;  Breton  Is- 
1  a  n  d,  off  the 
Louisiana  coast, 
which  was  for- 
merly a  famous 
duck  slaughter- 
ing ground  for 
Northern    tour- 

ic*-^  .    *u^    C  Vi  A  1  1  Noddies  at  Rest 

ists ;   the   Mi  e  ii  colony  on  the 


Key  Reserve,  off  the  Louisiana  coast; 
Tern  Island,  before  referred  to;  Three 
Arch  Rocks,  off  the  Coast  of  Oregon; 
the  Key  West  Reservation,  off  the 
Coast  of  Florida;  the  Tortugas  Keys 
Reservation,  embracing  the  islands  with- 
in the  Dry  Tortugas  in  the  Gulf  of  Mex- 
ico, and  six  others  but  recently  organ- 
ized. Among  these  are  the  Klamath 
Lake  Reserve,  the  Matlacha  Pass  Reser- 
vation in  Florida ;  the  Palma  Sola  Reser- 
vation, which  embraces  an  island  in 
Palma  Sola  Bay  in  Florida;  the  Pine 
Island  Reservation,  near  the  northern 
end  of  Pine  Island  Sound  on  the  west 
coast  of  Florida ;  the  Chase  Lake  Reser- 
vation in  Northern  Dakota, 
and  the  Lake  Malheur 
Reservation  in  Oregon ; 
tliis  and  the  Lake  Klamath 
Reserve  being 
the  two  largest 
ever  set  aside 
and  embracing  in 
land,  water  and 
marsh  territory 
about  615,680 
acres,  or  942 
square  miles. 

If  the  National 
Association  of 
Audubon  soci- 
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Herring  Gulls-Oreat  Duck  Island  Reservation,    Off  the 
Maine  Coast. 


eties,  working  with  the  Federal  Gov- 
ernment through  this  far  reaching 
plan  saves  merely  the  pelicans,  the  terns, 
the  gulls  and  the  cormorants  it  will  have 
earned  the  thanks  of  the*  nation,  for  those 
birds  are  of  real  value  as  shore  scaven- 
gers and  there  is  grave  possibility  of 
pestilence  overtaking  many  communities 
were  they  to  disappear. 

But  if  it  saves  the  eider  ducks  it  will 
have  earned  the  thanks  of  all  comfort 
lovers,  for  the  eider  duck  makes  the  best 
comforter  on  a  wintry  night  that  has  yet 
been  discovered.  He  was  nearly  gone 
when  the  reserve  plan  was  adopted.  On 
No  Man's  Land  off  the  coast  of  Maine 
the  members  of  the  Audubon  Society 
had  found  a  little  colony  of  nine,  and 
that  small  number  they  still  believe  to 
have  represented  the  surviving  members 
of  the  eider  duck  family  in  this  country. 
Down  hunters  have  been  barred  from 
that  island,  however,  for  two  years,  and 
at  a  count  made  ten  months  ago  over  a 
thousand  ducks  were  found. 

The  terns  and  the  pelicans  were  hav- 
ing a  hard  time  to  keep  their  names  on 
the  lists  of  "Among  Those  Present,"  for 
hunters  were  constantly  leaving  Pelican 
and  Battledore  islands  and  the  Mosquito 
Inlet  in  the  Southern  Atlantic  and  the 
Mississippi  Delta,  laden  with  feathers 
and  wings,  but  the  birds  have  since  in- 
creased vastly  in  those  places,  and  on 
one  island  the  black  skimmers  have  not 


only  multiplied  a  score  of 
times  but  have  become  so 
tame  that  Warden  William 
Sprinkle  sits  on  the  shore 
among  them  while  they 
walk  up  and  peck  com 
from  his  hands  and  cluster 
on  his  shoulders,  at  times. 
An  accompanying  picture 
showing  Sprinkle  among 
hundreds  of  these  formerly 
wild  isea  birds  proves  that 
they  have  no  inherent  fear 
of  man  but  that  fear  is  en- 
gendered only  when  they 
realize  that  man  comes  on 
slaughter  bent. 

While  the  killing  has 
not  been  entirely  stopped 
the  fight  for  the  birds  has 
made  great  progress.  The 
reserves  cover  much  ter- 
it  is  impossible  for  the 
to  properly  patrol  them 
because  of  a  lack  of  funds.  The  nation 
appoints  one  warden  for  each  reserva- 
tion, paying  him  the  munificent  salary  of 
$1  a  month.  He  must  look  for  the  bal- 
ance of  his  income  to  the  National 
Association  of  Audubon  societies.  There 
are  in  the  association  but  1,000  members, 
each  paying  annual  fees  of  $5,  and  with 
that  meager  amount  all  of  this  meri- 
torious work  must  be  carried  forward 
and  all  of  the  expenses  paid. 


ritory    and 
association 
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With  an  ample  income  to  properly 
patrol  these  great  reserves  the  work  of 
preserving  the  birds  would  be  vastly 
better  done  and  the  onward  march  of  the 
plume  hunters  would  be  stopped.  What 
work  has  been  so  far  done  has  been  well 
done,  as  milliners  well  know,  for  they 
have  been  put  to  greater  trouble  annually ' 


Three  Arch  Rock  Reservation. 

A  government  reserve  off  the  Oregon  coast  recently  established  by  special 

proclamation  of  the  President,  for  the  protection  of  sea-birds. 


to  secure  the  wings  and  the  plumes  that 
their  customers  so  feverishly  cry  out  for. 

What  the  actual  practical  results  have 
been  no  man  can  say — how  many  birds 
are  actually  within  these  preserves  it  is 
impossible  to  tell,  but  it  is  known  that 
since  the  Federal  Government  spread  the 
protecting   folds   of   the   starry   banner 
over  the  threatened  wings  and  doomed 
breasts  of  the  breathing  hat  ornaments,  a 
number  of  species  have  been  saved  from 
entire    extinction    while 
others  have   increased  ten 
fold.    It  is  a  certainty  that      , 
the   birds   numbered   some 
scores  of  thousands  when 
the    task    of    saving    them 
was  taken  up  and  that  they 
now  number  some  millions ; 
while   for   the  purpose   of 
exciting     millinery     wrath 
the   statement   is   here   set 
down    that    at    prevailing 
plumage  prices  the  feathers 
these  myriads  wear  would 
appraise  at  $50,000,000. 

Of  that  much  at  least  has 
fashion  been  bereft  simply 
because  a  thousand  bird 
lovers  persuaded  President 
Roosevelt  to  co  -  operate 
with   them   in   checking   a 


ruthless  waste  that  was  little  less  unwise 
than  the  wastes  of  forests  or  mines  and 
well  nigh  as  cruel  as  was  the  massacre 
of  St.  Bartholomew's. 

It's  axiomatic  in  police  circles  to  "look 
for  the  woman  in  the  case"  when  a  seem- 
ingly   unsolvable    mystery    has    "turned 
up"  a  male  prisoner.     In  police  beliefs 
woman  is  the  root  oi  all 
^^^        evil,  and  if  anybody  doubts 
the  truth  of  that  ungallant 
belief   let   him   but   ask   a 
member    of    the    National 
Association     of     Audubon 
societies    why    a   thousand 
men  were  forced  to  band 
together  and  appeal  to  the 
executive  head  of  the  na- 
tion for  assistance  in  pre- 
venting bird  murder. 

"Woman !  That's  the  an- 
swer," he  will  reply.   ' 

Woman     and     woman's 

vanity.    Woman's  desire  to 

surmount    her    head    with 

wings,   heads  and  breasts  of  birds;  to 

swath    her    neck    with    boas    made    of 

feathers. 

Verily  they  are  all  feather-mad,  and 
as  everybody  realizes  the  hypnotic  power 
of  Paris  fashions  it  has  long  since  been 
found  useless  to  beg  them  to  cease  wear- 
ing feathers  on  the  score  that  it  argued 
the  possession  of  a  cruel  disposition. 
Cruelty  w^ien  balanced  against  Fashion 
doesn't  have  weight  in  the  feminine  mind. 


Laughing  Gulls— Among  thb  Most  Common  and  Best-Known 
Varieties  of  the  Gull  Family. 
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She  who  would  turn  pale  at  sight  of 
a  cut  finger,  will  deck  herself  in  furs  and 
feathers  that  it  would  require  a  fair 
sized  zoological  park  and  a  huge  aviary 
to  supply,  and  then 
calmly  march  to 
church  to  listen  to  a 
sermon  against  cruelty. 

On  her  hat  may  be  the  aigret 
torn  from  the  bleeding 
breast  of  a  nesting  mother 
heron,  or  flamingo,  the 
head  of  a  bobolink,  the 
breast  of  a  gull;  the 
wing  of  a  ptarmigan. 
And  thus  clad  in  bird 
scalps  she  worships, 
when  in  her  heart 
there  is  the  same 
pride  in  personal  ap- 
pearance as  lurks  in 
the  heart  of  a  young 
Apache  buck  wearing 
at  his  belt  the  first 
dripping  scalp  he  has 
ever  taken. 
.  Over  twenty  years 
ago  the  man  respon- 
sible more  than  any  other  for  this 
battle  for  the  birds — Dr.  Bird  Grinnell, 
of  Forest  and  Stream,  learned  that  argu- 
ments against  wearing  bird  feathers  fell 
on  deaf  ears  when  they  were  made  to 
women  of  Fashion.  He  thundered  from 
lecture  platforms  and  argued  through 
his  editorial  columns,  but  he  soon  had  it 
forced  upon  him  that  unless  a  concerted 
action  was  taken  the  birds  were  doomed. 

He  organized  the  first  Audubon  So- 
ciety ever  formed  in  this  country,  and 
the  fight  that  was  made  back  in  the  late 
eighties  did  much  good.  In  fact  the 
battle  was  nearly  won.  Women  had  to 
a  considerable  extent  taken  to  wearing 
flowers  and  ribbons  and  the  birds  were 
increasing  in  numbers.  Then  the  mem- 
bership dropped  away  and  the  interest 
in  the  movement  waned. 

That  was  the  signal  for  Fashion  to 
issue  another  decree  in  favor  of  feathers 
and  bird  slaughter  was  renewed  on  a 
truly  gigantic  scale.  Women  had  gone 
featherless  for  seasons  and  they  indulged 
in  a  veritable  riot  of  plumes,  wings  and 
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breasts  when  Paris  gave  the  signal. 

Plumage   hunters    went   out    in    bat- 
talions to  get  the  longed-for  hat  decora-     dore  the  Bird  Prese^pg^j^^^^t^tviv^ 


tions  and  every  section  of  the  globe 
where  birds  congregated  was  invaded. 
The  birds  had  multiplied;  the  hunting 
was  good  and  the  prices  were  high. 

When  American  and  English  women 
began  weariiij^  the  wings  of  ptarmigans 
one  order  from  a  London  importer  who 
had  a  branch  house  in  New  York  re- 
sulted   in    the    shipping    of 
twenty-one  tons  of  ptarmi- 
^an  wings  from  Russia. 

In  this  country  the 
aigret  -  bearing  heron 
and  flamingo  were 
pursued  to  their  death 
or  disappearance.  The 
aigret  which  forms  a 
lovely  ornament, 
sprouts  from  the 
breast  of  the  mother 
bird  when  she  is  nest- 
ing and  at  no  other 
time.  She  is  therefore 
easy  to  catch  as  she 
will  not  leave  her 
eggs  or  her  young. 
The  ruthless  aigret 
hunters  in  the  rush 
to  make  big  quick  gains  invaded  the 
swamps  of  Florida  and  Louisiana  in  the 
nesting  season,  and  not  even  wasting 
time  to  kill  the  mother  bird  ruthlessly 
tore  the  aigret  from  her  bleeding  breast 
and  threw  her  aside  to  die.  The  young 
died  with  her  from  starvation. 

These  birds  have  been  driven  across 
the  Isthmus  of  Panama  to  far  off  Hon- 
duras in  South  America,  where  aigret 
hunters  are  still  tearing  them  to  pieces. 

The  beauty  of  the  tiny  wood  duck 
marked  him  for  Fashion's  prey.  He 
suflFered  vast  diminution  in  his  ranks 
before  the  Federal  protective  move  was 
inaugurated  and  there  are  but  compara- 
tively few  left  in  the  United  States  today. 
The  royal  tern,  the  red  breasted  man- 
gaser,  the  heron,  the  flamingo,  the  skim- 
mer, the  gull,  the  pelican;  every  species 
of  bird  in  fact  that  possesses  a  breast  of 
especial  sheeny  down  or  a  wing  of  grace- 
ful cut  was  marked  for  slaughter.  That 
some  have  been  saved  is  subject  for  a 
general  congratulation;  that  all  would 
have  disappeared  in  ten  years  more  had 
it  not  been  for  the  National  Association 
of  Audubon  societies  backed  by  Theo- 


THE  WATERS  UNDER  THE  EARTH 

By  ANNE  HARD 


NE  night  a  Professor  of 
Mathematics  was  at 
work  in  his  little  study 
looking  over  the  lake 
at  the  University  of 
Wisconsin.  He  Avas  a 
theorist,  whose  main 
interest  in  life  was  the 
speculation  as  to  what  a  particular  sort 
of  curve  will  do  if  it  ever  encounters 
another  particular  sort  of  curve  on  a 
dark  night  somewhere  just  this  side  of 
infinity. 


how  much  water  would  reach  the  acre 
of  potatoes  in  the  northwest  forty,  when 
one  inch  of  rain  fell  on  the  five  hundred 
acres  just  north  of  your  farm;  and  simi- 
lar problems. 

The  first  thing  a  bona  fide,  anti-Bar- 
rios theorist  does  when  he  is  given  a  new 
problem,  is  to  find  out  what  the  Germans 
have  done.  Slichter  looked  up  what  the 
Germans  had  done  and  he  was  very  much 
pained  to  find  that  they  had  done  very 
little.  He  couldn't  even  agree  with  their 
estimate  of  the  amount  of  water  there 


A  HOME  OF  THE  GARDEN  CITY  PROJECT.  KANSAS. 
Here  water  for  irrigation  comes  neither  from  rivers  nor  the  snows  of  mountains,  but  is  brought  up  directly  out  of 

the  earth  itself. 


And  his  name,  not  unknown  among 
other  such  theorists,  was  Charles  Sum- 
ner Slichter. 

To  him,  thus  studying  the  manners  and 
customs  of  irrational  curves  came  an- 
other professor,  from  the  Agricultural 
department  of  the  same  university,  one 
C.  I.  King.  He,  too,  had  his  hobby  and 
it  was  the  study  of  academic  particles  of 
soil  under  the  influence  of  academic  par- 
ticles of  water.  What  King  wanted  to 
know  from  Slichter  was  the  precise 
mathematical    formula    for   determining 


was  under  the  earth,  in  the  first  place. 
He  corrected  that  amount  until  he 
brought  it  around  to  a  neat  565,000,000,- 
000,000  cubic  yards — one-third  the  vol- 
ume of  all  the  waters  in  all  the  oceans 
on  the  surface  of  the  earth. 

But  that  was  merely  a  spin  up  a  side 
lane.  The  real  road  he  was  following 
led  to  an  introduction  and  possible  ac- 
quaintance with  those  millions  of  millions 
of  cubic  yards  of  water  that  had  been 
hiding  themselves  in  places  like  Cali- 
fornia, and  Kansas,  and  Colorado,  and 
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Arizona,  so  successfully  from  the  sight 
of  man. 

Of  course  he  did  not  know  it  himself 
at  that  time.  He  did  not  guess  it  at  all, 
any  more  than  he  guessed  that  a  few 
years  would  find  him  making  the  plans 
for  a  $350,000  pumping  station,  which 
would  catch  and  harness  60,000,000 
gallons  of  those  waters  in  one  day  in 
one  place  alone,  like  Garden  City,  or  that 
he  would  be  assisting  cities  with  more 
drinkers  than  drink,  like  Brooklyn,  to 
overtake  other  millions  of  gallons  that 
were  running  away  underground  to  the 
sea. 

All  that  he  saw  before  him  at  that  time 
was  a  perfectly  beautiful  theoretical  ex- 
cursion,— namely  the  study  of  ideal  mo- 
tion,— abstract,  unimpeded  motion ; — like 
the  motion  of  heat;  pure  force — but. com- 
plicated by  problems  in  the  influences  of 
other  forces.  The  plotted  "curves"  of 
that  ideal  underground  liquid  in  the  pres- 
ence of  other  underground  and  over- 
ground ideal  forces,  look  exactly  like  a 
snap-shot  of  three  or  four  tons  of  fire- 
works exploding  in  mid-air. 

Here  he  found  the  Germans  sadly  in- 
adequate, and  as  for  America, — when  he 

m 


looked  to  see  what  studies  of  this  kind 
had  been  made  of  underground  waters  in 
America  he  found  the  total  results 
amounted  to  just  exactly  nothing.  No 
measurements  of  underground  waters 
had  ever  been  made  in  the  United  States. 

And  then  there  rose  before  his  mind's 
eye  the  wide  stretch  of  Western  fertile, 
arid  country,  needing  only  water  to  de- 
velop it.  He  saw  thousands  of  dollars' 
worth  of  expensive  machinery  rusting, 
miles  of  ditches  meant  to  carry  water 
carrying  only  buffalo  grass  and  sage. 

He  saw  Western  Kansas  as  it  was 
after  the  migration  of  the  early  'eighties, 
a  gr^ve-yard  of  hopes,  where  settlers 
who  had  been  beaten  in  the  battle  with 
drought  had  moved  away,  leaving  the 
high  plains  more  desolate  than  before 
their  coming. 

These  settlers  had  heard  of  prairies — 
what  they  found  was  unrelieved  flatness 
covered  with  the  coarse  stems  of  buflfalo 
grass  and  sage  brush,  scored  with  ar- 
royos— dried  scabby  scars  of  reddish 
yellow.  They  had  seen  on  the  maps  the 
lines  marked  "Arkansas  Rivei?,"  with 
little  branches  running  out  in  all  direc- 
tions that  spoke  to  dwellers  in  the  moist 
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world  of  the  reedy  creeks  where  black 
birds  sing,  at  home. 

They  found  a  long  sandy  line  cut 
groove-wise  in  a  high  cliff,  like  a  scratch 
on  a  withered  arm.  It  was  a  strange, 
almost  malignant  contradiction  of  every- 
thing they  had  ever  heard  about  rivers, — 
this  "Arkansas," — which  reversed  the 
usual  rule  of  rivers  by  proceeding  along 
a  height,  which  turned  toward  every 
point  of  the  compass  in  its  course  and 
which  when  it  was  most  needed,  refused 
to  flow  at  all  and  lost  itself  under  its 
sandy  bed  or  else  rushed  by  in  a  torrent 
and  mockingly  filliped  their  need  with  its 
waters  when,  at  rare  intervals,  the  storms 
in  the  mountains  to  the  west  hurried  the 
spring  rains  and  the  melting  snows  into 
its  bed.  For  then  it  seemed  to  be  pro- 
tected by  a  sort  of  mucilage  which  pre- 
vented the  waters  from  sinking  into  the 
very  soil  they  overflowed. 

One  by  one  the  settlers  gave  up  in  the 
fight  for  which  they  were  so  ill  pre- 
pared. At  first  one  by  one, — ^but  then 
suddenly  their  flight  became  a  stampede. 
The  country  was  depopulated  more  rap- 
idly than  it  had  been  settled.    They  went, 


and  in  their  going  took  everything  with 
them,  even  to  the  walls  of  the  houses. 
Only  the  scattered  foundations  were  left, 
or  an  occasional  church  or  school  house, 
which,  being  of  brick,  was  not  of  future 
use  to  them  for  kindling*  fires. 

Slichter  thought  of  all  that  melancholy 
scene,  of  all  the  wasted  effort  of  recent 
years  in  the  settlers'  fight  for  water. 

Something  happened  to  the  theorist  at 
just  precisely  that  point.  He  got  sud- 
denly transformed  into  the  living  imita- 
tion of  a  man  of  action.  The  next  thing 
he  knew,  the  long  coat  and  derby  were 
left  behind,  and  the  professor  found  him- 
self in  brown  corduroys  riding  up  the 
dry  bed  of  the  Arkans^as  River  in  West- 
ern Kansas.  He  was  in  an  open  buggy 
and  a  cow-boy  was  driving. 

His  one  link  with  his  past  was  in  his 
pocket.  It  was  a  slip  of  paper,  elabo- 
rately hieroglyphed  with  equations, 
which  were  the  theoretical  answers  of 
Professor  Slichter  to  the  hypothetical 
questions  of  Professor  King. 

One  glance  at  the  lay  of  the  land  con- 
vinced him  that  he  had  come  to  the  right 
place  at  which  to  put  his  theories  to  the 
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test.  The  Arkansas  River  at  this  point 
in  Kansas  deflects  in  its  North  and  South 
flow  and  ambles  off  in  a  general  easterly 
direction,  when  it  ambles  at  all.  As  a 
matter  of  fact,  when  a  settler  comes 
around  looking  for  it  to  do  a  little  work 
for  him,  he  finds  a  few  miles  of  dry 
gully  and  the  unresponsive  sand  hills 
confronting  him.  They  were  confronting 
Slichter  as  he  drove  up  that  day  in 
August  looking  for  a  chance  to 
try  his  equation  on  a  recalci- 
trant stream.  That  tiv^t  bed 
was  so  hard  and  dry  it  would 
have  delighted  the  soul  of  a 
good-roads  expert.  To  the 
north  of  him  as  he  drove 
westward  in  the  river,  he 
looked  upon  a  flat  region  h\gh 
enough  to  be  called 
"Uplands."  To  the 
south  of  him  were 
the  great  sand 
hills. 

There  was  water 
in  the  stream  a 
part  of  the  year, — 
a  whole  flood  of  it. 
It  was  thought 
that  that  same 
flood  was  now  un- 
der the  surface. 
But  the  people  who 
had  tried  to  re- 
cover   it    had    left 
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the  wreck  of  their  practical  experiments 
behind  them  in  the  shape  of  abandoned 
ditches  the  very  biggest  of  which,  called 
"Farmers'  Ditch,"  led  oflf  in  melancholy 
mockery  of  the  water  it  hadn't  carried 
for  fifteen  years  toward  the  Uplands 
north  of  the  river,  near  Garden. 

The  Uplands  had  a  few  farmers  who 
had  recovered  some  acreage  by  means 
of  wells.  But  there  was  not  much  of  it 
because,  for  one  thing,  people  were 
afraid.  Most  of  them  believed  in  the 
presence  of  a  body  of  water  under  their 
land,  but  they  had  had  very  diflferent 
experiences  in  getting  it  up.  One  man 
would  sink  a  well  a  hundred  feet  without 
g^etting  water.  Another  would  strike  it 
at  fifty.  In  Auj^ust  of  1896  a  well  three- 
quarters  of  a  tnite  south  of  Atwater,  in 
Meade  Co.,  had 
gone  down  288 
feet  through  blue 
clay,  while  other 
wells  a  mile  or  two 
away  had  stntck 
water  bearing  sand 
in  20  to  40  feet. 
The  various  stories 
various  men  had  to 
tell  had  led  to  some 
difference  of  opin- 
ion about  what  this 
world  of  water 
was,  which  was 
strangely    enough 
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only  a  few  feet  away  from  a  waterless 
world,  too. 

Slichter  was  going  to  find  the  answer 
to  the  question.  But  in  order  to  find  out 
about  the  water,  he  first  began  by  trying 
to  find  out  all  about  the  sand;  In  other 
words,  he  began  by  studying  not  the 
water  itself  but  the  material  which  con- 
tained it.  This  was  not  the  mere  mathe- 
matical jag  it  may  seem  at  first  sight. 
These  underground  rivers  which  he 
wished  to  study  are  not  the  "cavern 
bound  waters  of  night"  the  poet  sings 
about,    but    the    "seepage    waters"    the 


thing  so  unthought  of  as  the  passing  of 
a  railroad  train. 

The  .water  under  each  man's  Jand  is 
not  merely  that  which  has  rained  or 
melted  upon  it  and  so  sunk  down  like 
loose  change  thrust  into  his  trousers' 
pocket,  (^tting  it  up  again  is  not  a 
simple  matter  of  digging — like  pulling 
out  a  nickel  for  car-fare. 

Those  great  areas  of  water  have  their 
perfectly  definite  motions  as  regular  and 
as  lawful  as  the  flow  of  any  other  stream. 

What  are  the  laws  of  that  flow  ?  The 
answer  may  keep  a  theorist  busy   for 
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plainsmen  are  still  guessing  about,  the 
courts  just  beginning  to  wrangle  about 
and  the  economists  to  figure  into  their 
systems. 

They  are  not  bodies  of  water  held  as 
in  a  tank  or  reservoir  under  the  earth, 
like  a  lake,  nor  even  free  moving  streams, 
like  a  surface  river.  They  are  simply 
moisture  which  saturates  certain  under- 
ground regions  and  which  moves  along 
through  those  regions  somewhat  in  the 
same  way  that  water  reaches  the  other 
end  of  a  blanket  when  one  end  is  wet. 
Only,  that  numberless  outside  causes 
help  to  squeeze  this  sponge-full  of  water, 
such  as  gravity  and  diflFerences  of  barom- 
etric pressure  and  the  tides — or  even  a 


many  happy  years.  But  it  will  also  help 
to  give  many  a  city  an  adequate  water 
supply;  it  will  save  yet  uncounted  hun- 
dreds of  settlers  in  the  arid  regions  from 
wasting  their  money  on  impossible  recov- 
ery projects. 

It  has  done  so  already.  But  Slichter 
didn't  think  of  all  thsi— -then. 

He  simply  dug  up  a  handful  of  soil  in 
various  places  and  went  back  to  Madison. 
There  for  the-  first  time  those  age-old 
grains  of  sand  were  seized  by  the  throat 
and  told  to  give  up  their  secret.  They 
were  measured  in  millimeters,  dry  and 
singly.  They  were  weighed  and  mag- 
nified and  photographed,  posed  as  bil- 
liard balls   in   a   trigonometric   tableau. 
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But  most  of  all,  their  behavior  was 
watched  when  they  were  introduced  to 
water. 

In  this  way  Slichter  found  that  the 
ability  of  a  soil  to  let  water  flow  through 
it  depends  not  only  upon  the  size  of  the 
individual  grains  that  compose  it,  but 
also  upon  the  way  in  which  they  are 
packed.  And  he  was  able  to  compose  a 
table  of  figures,  from  which,  if  one  meas- 
ures the  size  and  finds  the  average  for 
the  sand  in  a  certain  region,  one  can 
make  an  accurate  guess  at   liow   much 


great,   ever-absorbing  stream   that  was 
somewhere  underground. 

For  it  seemed  that  the  water  of  great- 
est practical  value  was  not  that  of 
streams  which  had  got  tired  of  fighting 
the  heat  in  a  region  where  an  evapora- 
tion of  90  inches  was  common,  streams 
that  took  a  rest  by  crawling  under  their 
•bed.  They  helped.  But  the  really  im- 
portant water  was  that  which  had  per- 
colated downward  directly 
through  the  soil  and  had 
gathered    together    and 
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water    can    possibly    flow  underground 
through  that  region. 

When  he  had  found  out  everything 
about  the  soil  which  contained  the  water, 
Slichter  went  back  to  Kansas  again. 
From  his  knowledge  of  geology  he  could 
tell  in  a  general  way  the  lines  of  position 
of  the  sheet  of  underground  water.  He 
could  see  from  sink-holes  or  from  disap- 
pearing streams  the  probable  hiding  place 
of  waters  which  had  left  the  surface. 
But  his  study  of  the  difference  in  the 
way  that  various  soils  transmit  water 
was  the  most  accurate  guide  in  picking 
out  the  region  where  the  most  water  had 
sunk  down  through  the  earth  to  join  the 


united  into  the  real  aristocracy  of  under- 
ground waters  after  it  had  got  beneath 
the  surface  of  the  earth,  and  was  moving 
along,  fast  or  slow,  but  inevitably,  to- 
ward the  sea.  The  water  that  was  recov- 
ered in  Kansas  might  have  seeped  down 
under  the  soil  in  Wyoming  six  months 
ago,  or  it  might  have  rained  upon  the 
sand-hills  last  week.  Only  the  study  of 
special  conditions  could  determine  which. 

He  began  to  sink  experimental  wells 
in  the  bed  of  the  Arkansas,  and  north 
and  south  of  the  river.  He  used  the 
wells  already  there,  about  75  of  them, — 
and  he  sank  nearly  two  hundred  more. 

And  he  made  the  extraordinary  discov- 
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ery  that  while  the  waters  of  the  Arkan- 
sas had  disappeared  and  were  moving 
along  underground,  none  of  the  wells 
back  a  very  little  north  and  south  of  the 
river  were  fed  from  those  waters,  but 
all  got  their  supply  from  the  rainfall 
upon  the  hills  and  plains  themselves — 
those  arid  hills  and  plains  that  the  settler 
had  fought  so  long. 

His  experiments  and  his  observations 
had  now  shown  him  with  considerable 
accuracy  where  to  look  for  water.  But 
they  had  not  given  him  a  line  on  hozv 
much  water  to  expect  to  find.  If  a  man 
came  to  him  and  asked  him  where  to  dig 
for  water,  he  could  with  very  little 
trouble  make  a  good  g^ess  as  to  the  best 
location  for  a  well.  But  as  to  the  capac- 
ity of  that  well  and  the  rate  of  the 
engines  and  the  arriount  of  money  the 
man  would  be  justified  in  expending — 
that  he  could  not  tell.  One  step  more 
was  needed  before  he  would  be  in  a  posi- 
tion to  form  a  judgment.  And  yet  those 
were  precisely  the  essential  points  for  the 
man  who  was  raising  water  in  order  to 
raise  crops  and  who  must  make  close 
figures  in  order  to  compete  with  the  man 
who  didn't  have  to  raise  water  in  order 
to  raise  crops. 

It  was  then  that  the  theoretical  equa- 
tion and  the  theoretical  interest  of  the 


theoretical  man  rose  up  and  gloried.  He 
had  been  attracted  to  the  whole  under- 
ground water  question  in  the  first  place 
by  the  mere  little  point  of  wondering 
how  fast  those  waters  could  move  in 
their  infinitely  small  capillary  pores. 
Now  if  he  could  accurately  determine 
how  fast  they  do  move  of  course  he 
could  come  very  close  indeed  to  esti- 
mating how  fast  the  water  would  take 
the  place  of  air  in  a  suction  pipe  at  any 
one  spot.  In  other  words  he  could  pre- 
dict the  amount  of  water  which  could  be 
pumped  at  any  one  point. 

For,  remember,  he  was  not  telling  peo- 
ple to  run  pipes  down  into  a  reservoir, 
but,  as  it  were,  into  a  moving  succession 
of  infinitely  small  drops. 

If  those  drops  were  moving  very 
slowly  and  you  were  to  withdraw  one  of 
them,  it  would  be  so  long  before  its  place 
could  be  taken  by  another  that  the  pump 
could  not  possibly  be  kept  busy.  On  the 
other  hand,  if  they  were  moving  very 
rapidly,  as  soon  as  one  drop  was  removed 
there  would  be  another  there  to  take-  its 
place. 

So  Slichter  devised  the  first  accurate, 
scientific  method  for  measuring  the 
"rate"  of  that  motion,  which  was  also  so 
practical  that  it  can  be  used  from  now 
on  forevermore  whenever  anyone  wishes 
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to  know  how  much  water  he  can  abso- 
lutely count  on  at  any  one  spot. 

What  he  did  was  to  go  out  into  the 
arid  empty  plains  of  Kansas,  near  Dodge, 
and  out  into  the  dried  up  bed  of  the  Ar- 
kansas, and  there  dig  three  wells,  across 
the  stream,  measure  a  hundred  yards 
further  down,  and  dig  three  more  wells. 
Then  he  rigged  up  a  simple  electrical 
device.  That  is,  he  put  salammoniac 
into  the  up-stream  wells  and  tied  the 
down-stream  wells  to  the  up-stream  wells 
by  some  pieces  of  copper  wire,  in  circuit 
with  a  battery  and  an  ammeter.  The 
salammoniac  turned  the  water  under- 
ground into  an  electrolytic  conductor  of 
electricity.  When  the  current  of  electric- 
ity finally  reached  his  second  row  of 
wells,  he  knew  that  the  same  water  which 
had  started  out  from  the  first  row  of 
wells  had  now  reached  the  second.  By 
dividing  the  distance  between  his  two 
rows  of  wells  by  the  time  it  took  the 
water  to  flow  between,  he  could  measure 
absolutely  the  rate  of  flow  of  those  run- 
away underground  waters. 

This  apparatus  showed  the  progress  of 
the  water.  But  readings  had  to  be  taken 
regularly.  He  found  it  rather  tedious — 
after  a  while — to  sit  up  all  night  taking 
observations.  So  he  added  to  the  under- 
flow-meter a  self-recording  clock  in  place 
of  the  direct-reading  ammeter.  After  he 
had  made  a  few  changes  in  the  apparatus 
such  that  it  could  be  readily  carried 
about  and  could  live  happy  and  do  its 

m 


work  in  an  old  box  a  hundred  miles  from 
anywhere,  he  went  down  to  Denver.  Mr. 
F.  H.  Newell,  chief  engineer  for  the 
Government  Geological  Survey,  happened 
to  be  there.  When  he  heard  the  results 
of  Slichter's  experiments,  he  began  to 
take  notice. 

Slichter  told  Mr.  Newell  that  the  aver- 
age current  near  Garden  was  eight  feet 
per  day,  although  there  were  many 
places  where  the  velocity  was  as  high  as 
22.9  feet  per  day.  He  said  that  the  strip 
necessary  to  recover  100  second-feet,  or 
100,000,000  gallons,  per  day  for  150  days 
in  the  year,  must  be^4,000  feet  wide  and 
300  feet  deep.  Such  an  area  of  the  right 
sort  of  gravel  existed  about  Garden.  He 
called  attention  to  the  existence  of  aban- 
doned ditches,  especially  the  well-known 
"Farmers'  Ditch"  which  could  be  used  if 
a  large  recovery  plant  were  built. 

That  same  "Farmers'  Ditch,"  which 
was  then  sand-choked,  is  now  conveying 
water  at  the  rate  of  60,000,000  gallons  a 
day  up  to  more  than  10,000  acres  of 
sugar  beets  and  fruit  farms.  But  the 
water  is  not  pumped  out  of  wells  where 
the  chance  guess  of  the  man  with  a 
shovel  had  looked  for  it. 

It  is  recovered  'way  south  of  the  river, 
siphoned  under  the  river,  carried  through 
the  "Ditch,"  through  a  concrete-lined 
flume,  over  a  mile,  to  be  tapped  oflF  by  in- 
numerable little  ditches  wherever  it  is 
needed. 

Twenty-three  wells  suck  the  water  in 
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from  those  underground  regions.  All 
of  which  is  necessary  because  wells  north 
of  the  river  can  not  practicably  reach  a 
sufficient  supply. 

And  it  is  all  happening  there  every  day 
now  in  exactly  the  region  where  private 
wells  had  been  abandoned  and  irrigation 
works  given  up  because  the  underground 
water  supply  seemed  to  be  too  slight. 

There  is  a  flourishing  town,  a  line  of 
electric  cars  to  connect  that  town  with 
a  string  of  others,  a  $15,000,000  cor- 
poration organized  to  provide  electrical 
power,  all  kinds  of  capital,  all  kinds  of 
prosperity,  sprung  up,  made  possible,  be- 


cause a  certain  "theorist"  started  out  to 
verify  his  equation. 

Then  the  city  of  Brooklyn,  which  had 
been  worrying  along  for  years  on  a  total- 
ly inadequate  water  supply,  decided  it 
could  stand  it  no  longer.  Brooklyn  in 
1860  had  an  annual  consumption  of  water 
of  3,293,000  gallons.  In  1895  it  was  con- 
suming 75,735,000  gallons,-r-and  trying 
to  do  it  on  the  same  old  supply  it  had  had 
in  1860.  It  needed  one  hundred  million 
gallons  more  a  day  in  order  to  be  pre- 
pared for  the  future.  Its  efforts  to  get 
that  hundred-million-gallons  were  pitiful. 
First  it  wanted  to  go  over  into  Nassau 
County  to  get  it.  But  the  courts  wouldn't 
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let  it  do  that.  So  it  found  itself  between 
the  Sound  and  the  Sea  and  the  Courts 
and  was  on  the  point  of  throwing  up  its 
hands — when  it  decided  to  thrust  them 
down  instead. 

A  commission  became  very  busy,  and 
Slichter  was  pulled  away  from  the  ac- 
curate measurement  of  specimen  grains 
of  sand  he  had  been  collecting  in  the 
West,  and  set  to  studying  the  little  run- 
away streams  under  the  surface  of  Long 


While  he  was  putting  down  his  own  little 
experimental  wells  in  California  and 
Kansas  and  Colorado  and  Oklahoma,  he 
was  studying  every  well  of  every  man, 
woman  and  corporation  he  could  find.  It 
wasn't  long  before  he  was  advi«^ing  peo- 
ple to  go  slow,  to  be  careful;  not  long 
before  he  was  reminding  people  that 
even  water,  necessary  as  it  is,  vast  as  it 
is,  is  not  unlimited. 
At  Dodge,  Kan.,   for  example,   over 


A  GENERAL  VIEW  OF  THE  IRRIGATED  REGION  NEAR  GARDflN  CIT^'. 
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Island,  to  see  whether  they  were  worth 
harnessing  to  the  Brooklyn  pumps  or 
not. 

He  went  up  and  down  the  Island  with 
his  equation,  tried  it  on  all  the  flowing 
water  he  could  find  under  ground,  and 
found  there  was  enough  there  to  keep 
Brooklyn  supplied  for  many  years  to 
come. 

Millions  of  galloifs  were  there  to  be 
pumped,  in  the  very  region  and  at  .the 
very  time  when  ordinary  observers,  even 
those  interested  in  the  problem,  could 
exclaim,  like  the  Brooklyn  Commissioner 
of  Works  in  his  annual  report:  "There 
may  be  water — but  it  is  of  probably  no 
very  great  magnitude." 

However,  Slichter  wasn't  in  the  East 
very  long.    His  real  job  was  in  the  West. 


$100,000  was  wasted  on  one  project.  At 
Cherry  Creek,  Col.,  the  Denver  Union 
Water  Co.  spent  $200,000  and  got  about 
50,000  gallons  of  water  a  day. 

Slichter  was  now  in  a  position  to  help 
people  against  mistakes  of  that  kind.  He 
found  himself  in  California  working  on 
those  problems.  To  the  people  he  told 
to  go  ahead  and  dig  he  added  the  people 
he  told  to  save  their  drills  and  their 
money.  Sometimes  he  would  tell  a  man 
to  abandon  a  well  and  dig  another  at 
some  other  point.  Sometimes  he  wouI?l 
show  by  his  test  wells  that  the  water  was 
there,  but  that  the  man  was  failing  to 
recover  because  his  pump  leaked  or  be- 
cause it  was  not  the  right  sort  of  pump. 

The  room  in  University  Hall  aft  the 

University  of  Wisconsin  where  the  pro- 
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fessor  h^id  been  wont  to  consult  with 
students  now  is  choked  with  blue-prints 
and  plans  of  projects  concerning  which 
he  has  been  asked  for  advice. 

But  it  is  all  going  to  be  cleaned  out 
pretty  soon. 

For  a  real  theorist  is  incorrigible.  He 
turns  his  back  on  the  tangible  results. 
He  goes  back  to  his  world  of  ideas. 

No  more  location  of  possible  stations, 


no  concrete  pictures  of  brick  and  steel 
for  him.  After  this  year,  he  says  with  a 
smile  of  anticipation,  he  is  going  to  de- 
vote himself  to  some  real  work.  It  will 
concern  underground  waters,  too. 

What  will  it  be  ? 

It  will  be  the  study  of  the  curves  on 
the  surface  of  those  underground 
streams.  Theoretical  curves  on  academic 
waves  of  ideal  streams. 


NEW  BLOW  AT  THE  WHITE  PLAGUE 

By  FREDERIC  BLOUNT  WARREN 


Frederic  Blount  Waneii,  author  of  the 
accompaoying  article  oo  tubeiculotis,  it,  at 
present,  one  of  the  edkois  of  a  Philadelphia 
newspaper.  For  a  number  of  years  he  has 
been  a  special  writer  for  papers  and  maga- 
zines in  the  larger  American  cities,  and 
has  traveled  extensively.  Several  of  his 
articles  have  appeared  in  the  Technical 
World  Mag»zine,    and    under  his  own 


and  other  names  he  contributes  regu- 
larly to  many  of  the  better  class  magazines. 
He  has  taken  much  interest  in  scientific 
progress.  His  specialties  are  technology 
and  popular  science,  and  he  has  devoted 
much  time  to  a  study  of  surgical  progress, 
disease-fighting  methods  and  sociology. 
His  work  is  too  well  known  to  readers  of 
this  magazine  to  need  further  review. 


First  publication  of  what  promises  to  be  one  of  the  greatest  of  recent  discoveries  in  the  campaign  of  disease-preven- 
tion is  made  hereivith  in  an  authoritadve  article  on  proving  the  presence  of  the  tuberculosis  germ  in  the  blood  and  the 
posirive  determination  of  what  hitherto  has  been  largely  a  theory:  that  the  blood  acts  as  a  conveyor  of  tuberculosis  c 
from  one  organism  of  the  body  to  another.  The  photo^aphs  accompanying  this  article  are  the  first  to  be  publisheci  any- 
where and  were  made  expressly  for  the  Technical  World  Magazine  by  Frederic  Blount  Wanen  for  inclusion 
in  his  text. 


)INCE  KOCH,  of  Ger- 
many, discovered  the 
tubercle  bacillus,  or 
germ,  it  is  extremely 
doubtful  whether  there 
has  been  a  successful 
research  of  greater 
moment  to  the  disease- 
fighting  scientist  and  the  public  at  large 
than  that  just  announced  in  Philadelphia. 
This  discovery  is  the  proving  in  many 
cases — not  four  or  six,  but  fifty  or  sixty 
— the  presence  of  the  tuberculosis  germ 
in  the  blood  of  a  human  being  and  in 
establishing  beyond  all  doubt  that  human 
blood  acts  as  a  conveyor  of  the  consump- 
tion germ  from  one  organism  of  the  body 
to  another. 

All  of  the  tests  and  the  final  demon- 
stration of  what  had  been  largely  a 
theory  are  the  work  of  Dr.  Randle  C. 
Rosenberger,  bacteriologist  of  the  Phila- 


delphia General  Hospital  and  also  bac- 
teriologist of  the  Jefferson  Medical  Col- 
lege, either  of  which  positions  is  a  mark 
of  distinction  in  Philadelphia. 

There  is  an  unusual  feature  of  the 
technique  of  this  scientific  discovery,  in 
that  its  simplicity  may  be  likened  to  a 
child's  primer  and  that,  stated  in  what 
the  lay  public  considers  scientific  jargon, 
it  is  quite  as  understandable,  just  as  easy 
for  the  mental  digestion  as  the  simple, 
every-day  human  stories  we  are  fur- 
nished each  morning  or  afternoon  in  our 
favorite  family  journal.  For  the  moment 
this  simplicity  is  apt  to  make  one  question 
its  importance,  because  it  fails  to  astound 
or  puzzle  us,  but  an  effort  will  be  made 
to  show  the  relationship  of  this  consump- 
tion-detecting agency  to  a  dollars-and- 
cents,  itemized  bill  that  we  of  the  nation 
have  to  pay  for  the  ravages  of  tubercu- 
losis. By  that  means,  beyond  all  others, 
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the  question  of  values  can  be  approxi- 
mated most  convincingly. 

The  general  interest  in  tuberculosis 
which  has  been  apparent  in  all  sections 
of  the  country  within  the  last  year  or  so 
has  stimulated  many  investigators  to  try 
and  find  out  the  whole  truth,  if  possible, 
concerning  the  tubercle  bacillus  and  its 
cause. 

Primarily    it    was    this    interest    that 
caused    Dr.    Ro- 
senberger   to   be- 
gin his  series  of 
experiments    and 
investiga- 
tions   with    the 
purpose  of  ascer- 
taining just  how 
the  bacillus  is 
eliminated     from 
the    system    and 
its  mode  of 
eling     from 
part  of  the 
to  another, 
long  been 


trav- 
one 
body 
It  has 
estab- 
1  i  s  h  e  d  that  the 
tuberculosis  ba- 
cilli are  present 
in  the  sputum  and 
the  urine,  and 
last  year  Dr.  Ro- 
senberger     was 
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A  Drop  of  Blood.   Greatly  Magnified. 
This  was  taken  from  a  patient  afflicted  with  tuberculosis. 
The  little  lines  in  ffreen  indicate  location  and 
presence  of  the  germs. 


able  to  demonstrate  them  in  fecal  ma- 
terial, thus  proving  them  present  in  the 
last  large  avenue  of  elimination. 

The  problem  that  has  long  been  puz- 
zling scientists  in  this  particular  field  has 
been  the  mode  of  transmission  of  the 
organism,  say,  from  the  lungs  to  the  in- 
testines, from  the  lungs  to  other  internal 
organs,  or  vice  versa.  Naturally  the 
blood  has  been  considered  the  possible 
carrier  but  no 
one  to  the  pres- 
ent time  has  been 
able  to  demon- 
strate the  organ- 
isms in  the  blood 
by  simple  meth- 
ods. It  has  been 
taught  and  be- 
lieved for  years, 
and  especially 
during  the  last 
few  years,  that 
tuberculosis  was 
not  hereditary 
but  that  the  per- 
son so  affected 
was  first  so  low- 
ered in  body  re- 
s  i  s  t  a  nee,  from 
various  causes, 
that  he  was  a  fit 
subject    for    the 
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disease  and  in  this  condition  acquired  it 
from  some  outside  source,  such  as  the 
sputum  of  another  person,  through  milk 
or  food,  and  even  other  means  of  contact 
with  germ-infected  articles  or  persons. 

While  many  and  perhaps  the  greater 
portion  of  tubercular  patients  do  acquire 
it  from  some  outside  source,  in  a  certain 


percentage  the  disease  is  hereditary,  as 
partially  proved  by  the  finding  of  the 
tuberculosis  germs  in  the  blood  of  fifty 
patients  under  examination  in  the  Phila- 
delphia General  Hospital. 

With  the  exception  of  one  or  two,  the 
fifty  cases  reported  were  cases  of  known 
tubercular  lesions  in  the  body.    The  find- 
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ing"  of  the  germ  in  the  blood  of  these 
cases,  and  many  more  probably  to  be 
found  in  the  future,  has  straightened  out 
many  perplexing  problems.  It  is  the 
"missing  link,"  as  it  were,  in  the  chain 
cycle  of  the  disease  and  the  one  thing 


efforts  in  the  hope,  since  to  science  noth- 
ing now  seems  utterly  itppossible,  of  find- 
ing that  "something"  which  will  check, 
hold  aftd  vanquish  the  bacillus  causing 
all  the  damage. 

Despite  the  simplicity  of  the  method 


STEPS  IN  THE  BLOOD  TEST  FOR  TUBERCULOSIS. 
Vial  No.  1— Normal  salt  solution:  No.  2— Fresh  blood:  No.  3— Blood  after  standing  tweoty-four  hours. 


which  will,  without  doubt,  g^ve  scientists 
a  definite  basis,  or  groundwork,  upon 
which  they  can  base  their  future  efforts 
to  stamp  out  a  disease  which,  in  some 
form,  attacks  about  sixty  per  cent  of  the 
population  of  the  United  States.  It  will 
stimulate   many   co-workers   to    further 


of  obtaining  and  examining  the  blood  for 
the  tuberculosis  germ  it  must  be  carried 
out  very  carefully  to  obtain  results.  The 
organisms  do  not  come  to  the  scientist 
or  parade  across  the  slide  inserted  in  his 
microscope,  but  must  be  sought  for  and 
found  after  the  exercise  of  infinite  pa- 
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tience.  After  the  blood  is  ready  for 
examination  the  germ  must  often  be 
sought  for  an  hour  or  more  and,  again, 
four  or  five  cases  may  be  found  in  the 
same  length  of  time.  Thus  far  in  Dr. 
Rosenberger's  examinations  the  number 
of  organisms  found  do  not  seem  to  bear 
any  relation  towards  the  severity  of  the 
disease.  In  far-advanced  cases  only  a 
few  may  be  found,  while  in  initial-stage 
cases  many  may  be  seen.  Dr.  Robert 
Keilty,  who  has  assisted  Dr.  Rosen- 
berger  in  nearly  all  of  his  investigations, 
summarized  the  actual  method  for  me 
in  about  these  terms: 

About  the  arm  of  the  patient  to  be 
examined  a  tight  tourniquet  is  applied 
in  order  to  bring  the  veins  into  prom- 
inence. One  vein  of  sufficient  size  is 
selected  at  the  elbow  and  the  skin  over 
this  is   sterilized  chemically  to  remove 


any  possible  infection  or  contamination 
from  the  skin  itself.  A  syringe  on  the 
principle  of  a  hyperdermic,  only  larger, 
which  has  been  previously  sterilized  by 
boiling,  is  used  to  obtain  the  blood  from 
the  patient. 

The  needle  is  thrust  directly  into  the 
vein  and  5  cubic  centimeters — two  tea- 
spoonfuls — of  blood  withdrawn.  This 
blood  is  immediately  mixed  with  a  solu- 
tion in  a  test  tube  to  prevent  its  clotting. 
This  consists  of  normal  salt  solution,  a 
substance  most  nearly  conforming  to  the 
elements  of  the  blood,  with  two  per  cent 
citrate  of  soda  in  it.  The  wound  in  the 
arm,  which  is  only  the  size  of  the  needle- 
prick,  is  covered  with  a  suitable  dressing 
and  the  tourniquet  is  removed.  In  nine 
out  of  ten  cases  there  is  no  inconvenience 
to  the  patient  beyond  the  tingling  sensa- 
tion of  having  the  blood  current  cut  off. 
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Instead  of  trying  to  cultivate  this  solu- 
tion of  blood,  as  is  done,  for  instance,  in 
obtaining  the  typhoid  bacillus  from  the 
blood,  it  is  put  on  ice  for  twenty-four 
hours.  At  the  end  of  this  time  a  sedi- 
ment has  collected  in  the  bottom  of  the 
tube  and  by  means  of  a  pipette — a  hollow 
glass  tube — this  sediment  is  drawn  up 
and  spread  evenly  on  a  small  glass  slide. 
Laid  on  a  copper  strip  above  a  small 
even  flame  the  strip  is  thoroughly  dried 
until  the  blood  substance  has  become  as 
hard  as  leather.  The  red  corpuscles  are 
next  removed  by  immersing  the  slide  in 
distilled  water.  This  process  is  called 
"laking."  Then  the  slide  is  thoroughly 
dried  again  and  is  ready  for  "staining." 


In  order  to  demonstrate  the  presence  of 
the  tuberculosis  organism  the  known 
rule  of  "staining"  must  be  followed. 
While  there  are  several  methods,  that 
practiced  by  the  Philadelphia  General 
Hospital  is  as  follows: 

The  slide  is  immersed  in  carbol 
fuchsin,  a  red  stain,  for  five  minutes ;  in 
Pappenheim's  solution,  a  blue  stain,  for 
five  minutes.  The  first  stains  everything 
red  and  the  second  takes  all  the  red  out 
of  everything  and  stains  it  blue,  except 
the  tuberculosis  germ.  This  remains 
red  and  the  scientist  is  thus  enabled  to 
find  it.  The  stained  and  dried  slide  is 
then  examined  under  a  microscope  which 
will  magnify  the  bacilli  1,200  times.  The 


MAKING  PREPARATIONS  FOR  STAINING  THE  MICROSCOPIC  SLIDES  WITH  BLOOD 
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entire  slide  must  be  examined  until  the 
organism  is  found.  In  some  cases  it  is 
abundantly  present;  in  others  it  will 
show  only  one  or  two  and  these  only 
after  exhaustive  search. 

But  if  a  single  swallow  does  not 
make  a  summer,  the  presence  of  one  con- 
sumption germ  in  the  blood  surely  does 
indicate  tuberculosis  somewhere  else, 
whether  it  be  in  the  lungs,  other  internal 
organs  or  in  the  bones  or  joints.  The 
method,  stated  in  detail,  may  look  diffi- 
cult, but  in  its  simplicity  the  physician 
may  do  it  at  any  time  and  clear  up,  in  his 
own  mind,  doubtful  cases. 

What  this  will  mean  in  the  early  cases, 
the  diagnosis  of  which  may  be  obscure 
before  the  patients  have  lesions  enough 
on  which  to  make  a  diagnosis,  may  only 
be  guessed  at,  but  it  entails  no  strain  for 
even  the  lay  mind  to  make  this  guess. 
It  is  just  such  cases,  when  taken  early 
before  they  have  had  the  disease  long 
enough  to  produce  tissue  changes,  that 
by  proper  treatment  may  be  benefited 
and  in  most  cases  cured  as  far  as  any 
further  progression  of  the  disease  is  con- 
cerned. 

Again,  the  presence  of  the  tuberculosis 
germ  in  the  blood  will  lead  physicians 
to  understand  why  many  cases  spoken  of 
as  typhoid-pneumonia,  typhoid  "states," 
— conditions — etc.,  are  in  reality  initial- 
stage  tuberculosis  and,  being  recognized, 
they  will  be  treated  as  such. 

In  the  matter  of  heredity  there  is  no 
reason,  if  the  bacilli  are  in  the  blood  of 
the  mother,  why  they  should  not  be  in 
the  blood  of  the  new-born,  thus  account- 
ing in  many  cases  for  the  tuberculosis  in 
early  childhood.  This  is  not  stated  as 
conclusive  proof  of  heredity  by  the 
writer  of  this  article  but  it  has  started 
scientists  on  the  right  track  to  find  more 
conclusive  proofs.  It  is  likely  that  Dr. 
Rosenberger's  investigations  in  the  im- 
mediate future  will  be  along  this  line. 

Among  the  cases  studied  by  Dr. 
Rosenberger  have  been  many  of  very 
wide  interest.  For  example,  one  had 
been  negative  to  the  tuberculin  eye-test ; 
it  was  an  early  case  and  the  consumption 
germ  was  found  in  the  patient's  blood. 

Another  man  admitted  to  the  psycho- 
phatic  wards  with  severe  mental  symp- 
toms supposed  at  first  to  be  due  to  the 
toxaemia  of  typhoid  fever  revealed  the 


Dr.  Ramdle  C.  Rosenberger.  Who  Has  Discovered 

Tubercular  Bacilli  in  the  Blood. 

His  work  proves  that  consumption  is  an  infection 

through  the  blood. 


tuberculosis  germ  in  the  blood  test  and 
careful  examination  of  his  chest  after 
this  proved  conclusively  that  he  had  con- 
sumption. Later  at  a  post  mortem  every 
detail  of  the  previously-formed  conclu- 
sions was  borne  out  by  the  findings. 
There  have  been  many  other  cases  in 
which  the  finding  of  the  germ  in  the 
blood  fixed  the  diagnosis  completely. 

No  work  has  been  done  by  Dr.  Rosen- 
berger, as  yet,  on  obtaining  an  anti- 
toxin, but  of  course  it  is  not  an  impossi- 
bility. The  discovery  of  the  bacillus  in 
the  blood — showing  that  the  disease  is  a 
bacteraemia,  that  is,  an  infection  through 
the  blood — points  almost  conclusively  to 
the  fact  that  an  antitoxin  to  cope  with 
the  disease  lies  hidden  in  the  mazes  of 
science,  even  though  it  is  now  unknown. 

So  here  in  lay,  and  almost  wholly  non- 
scientific  terms,  is  the  technique  of  a 
wonderful  life-saving  discovery  contain- 
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in^  absolutely  no  secret  method  jealously 
guarded  by  its  scientist-parent ;  a  discov- 
ery that  any  physician  can  apply;  so 
plain  as  almost  to  seem  not  new;  an 
accrued  and  definite  research  which  will 
profit  its  originator  in  reputation  but  not 
in  dollars  other  than  those  gained  by  a 
man's  natural  advances  and  mental 
progress  in  his  own  particular  section  of 
the  scientific  vineyard. 

A  quarter  of  a  million  Americans  are 
killed  every  year  by  diseases  that  can  be 
absolutely  prevented.  Waive  the  sorrow 
and  the  inhumanity  of  it  and  let  us  have 
a  little  class  in  arithmetic  to  ascertain 
what  this  means.  Shouldn't  there  be  a 
huge  significance  in  the  fact  that  pre- 
ventable diseases  kill  an  average  of  one 
person  every  two  minutes?  And  here 
is  consumption's  share  in  this  sweep  of 
death : 

Tuberculosis   kills    160,000  persons   a 


year    and    keeps 
700,000  in  invalid- 
ism.    This   first    is 
equivalent    to    the 
total  number  of  en- 
listed   men    in   the 
army  and  navy  of 
the  United   States. 
Estimate  the  aver- 
age earning  power 
of  these  victims  at 
$1.25  a  day.    Sup- 
pose   they  worked 
300  days  a  year  be- 
fore being  stricken. 
At  five  per  cent 
the    money   thus 
earned  represents  a 
capital    of    $7,500. 
Multiply     this     by 
160,000;  then  mul- 
tiply   it    again    by 
700,000,  represent- 
ing    the     invalids. 
Divide    the    prod- 
ucts    in     half     to 
eliminate      women 
and    children    and 
non-producers. 
The  resultNis  three  billion,  two  hundred 
and  twenty-five  million  dollars.    It  is  the 
loss  in  wages  in  one  year  from  prevent- 
able disease.     With  it  we  could  pay  the 
running  expenses  of  the  government  for 
five  years.     Another  way  of  putting  it 
is :  It  would  pay  a  per  capita  income  of 
about  $45  during  a  five-year  period  to 
every    man,    woman    and    child    in    the 
United  States.    The  saving  of  these  vic- 
tims of  tuberculosis  would  be  equivalent 
to  the  creation  of  three  cities  like  Indi- 
anapolis, St.  Paul  and  Kansas  City. 

Now  let  the  reader  form  his  own  esti- 
mate from  the  statement  of  these  facts 
and  make  comparisons  of  his  own  as  to 
the  value  of  a  consumption-detecting 
agency  that  bids  fair,  in  its  development, 
to  cut  the  death  rate  from  tuberculosis 
perhaps  in  half.  There  will  be,  of  course, 
but  one  answer  to  this  important  question 
of  values. 
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FIRE  FIGHTER  THAT  GIVES  NO  QUARTER 


By  A.  W.  ROLKER 


^STATIONARY  fire  en- 
gine sucking  veritable 
rivers  of  water,  now 
hurling  these  with  the 
impact  of  a  cataract 
clear  to  the  roof  of  a 
forty-story  skyscraper, 
now  turning  a  deluge 
from  sixty  to  a  hundred  and  eighty 
streams  against  a  burning  city  block, 
now  sniffing  out  a  conflagration  which 
on  the  wings  of  a  fifty-mile-an-hour  gale 
threatens  an  entire  town  with  destruc- 
tion, and  now  conquering  two,  four  or 
six  fires  that  may  have  broken  out  at  the 
same  time  in  widely  separate  districts; 
such  a  device  is  the  high  pressure  fire 
service,  the  wonderful  new  fire  fighting 
machine  which  is  going  to  revolutionize 


our  fire  fighting  methods  so  that  within 
five  years  not  a  fire  engine  will  be  seen 
within  the  heart  of  any  of  our  first  class 
cities. 

Although  at  present  the  new  system  is 
in  operation  in  only  a  single  district  in 
the  Borough  of  Manhattan,  not  in  a  gen- 
eration has  an  invention  aroused  keener 
world-wide  interest  among  those  en- 
trusted with  the  conduct  of  municipal 
affairs.  From  almost  every  big  city  in 
the  United  States,  from  every  country 
in  Europe,  even  from  far-off  Japan  engi- 
neers have  gone  to  Manhattan  to  view 
for  themselves  the  almost  incredible  per- 
formances of  the  new  device.  For  aside 
from  economic  features  so  vital  that 
before  long  they  will  be  felt  by  every 
householder    in   the    country,    the    new 
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system  means  no  less  than  that  hereafter 
our  cities,  any  of  which  are  today  at  the 
mercy  of  a  Baltimore  or  a  San  Francisco 
fire,  will  be  rendered  absolutely  con- 
flagration proof.  And  so  perfect  is  the 
new  device  in  even  every  theoretical  re- 
quirement of  the  ideal  modem  fire 
fighting  contrivance  that  it  is  safe  to  say 
its  principles  will  remain  in  use  for  all 
time  to  come,  at  least  as  long  as  water 
remains  the  chief  reliance  for  conquer- 
ing conflagrations. 

Broad  although  these 
claims  may  appear,  yet  they 
have  been  officially  made  by 
New  York  City  where  the 
new  service  has  done  splen- 
did execution  during  six 
months'  trial  in  what  is  un- 
doubtedly the  most  valu- 
able section  of  Manhattan. 
In  fact,  the  high  pressure 
service  has  given  such 
extraordinary  satisfaction 
that  the  gradual  with- 
drawal of  fire  engines  from 
the  protected  district  has 
begun  while  the  city  has 
appropriated  $1,800,000  to 
extend  it  throughout  the 
East  Side,  so  congested  with 
population  that  almost  any 
sort  of  a  big  fire  would  en- 
tail an  appalling  loss  of 
human  lives. 

The  high  pressure  fire 
service  differs  somewhat  in 
principle  from  the  fire  en- 


gine system  of  fire  fighting. 
In  the  new  system  not  a 
fire  engine  is  in  evidence. 
Instead  of  so  many  fire  en- 
gines clanging  and  screech- 
ing   and    scattering    livid 
coals  through  streets  on  the 
way  to  fires,  there  are  so 
many   hose   wagons — ^pon- 
derous, massive  affairs  of 
extraordinary  width, 
weighing   five   tons,    laden 
with   2,000   feet  of   black, 
all-rubber    hose    tested    to 
withstand     the     enormous 
pressure  of  450  pounds  to 
the  square  inch,  drawn  by 
teams    of    three  -  abreast 
horses   and    each    fitted 
with    a     turret    nozzle     resembling    a 
mounted  rapid  fire  gun.     Instead  of  so 
many    grimy    engineers    regulating    en- 
gines, a  single  electrician  in  charge  of  a 
pumping  station,  who  may  be  miles  away, 
grasps  a  wheel  and  turns  his  wrists  and 
in  an  instant  gigantic,  electrically  driven 
pumps  revolve,  hurling  Niagaras  into  a 
special  system  of  underground  fire  mains 
and   hydrants  at  such  terrific  pressure 
that  firemen  need  only  to  couple  hoses 
direct  to  the  hydrants  and  bombard  the 


Hydrant  with  High  Pressure  Gauges. 
Control  of  the  water's  force  is  easy  with  these  recording 
instruments  as  aids. 
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HIGH  PRESSURE  LINKED  WITH  AUTO  FIRE  WAGON. 


flames  with  deluges  of  water  the  Hke  of 
which  never  have  been  seen  at  a  fire. 

The  torrents  which  the  high  pressure 
can  direct  and  the  enormous  force  with 
which  it  can  project  these  are,  compared 
with  the  fire  engine,  almost  incredible. 
At  the  maximum  pressure  of  eighty 
pounds  the  average  fire  engine  throws 
a  stream  of  five  hundred  gallons  a 
minute  to  a  height  of  100  or  110  feet — 
the  last  forty  feet  consisting  not  of  a  solid 
column  of  water  but  of  a  brush  of  spray. 
Thirty-six  thousand  gallons  a  minute  the 
high  pressure  service  can  project  in  a 
solid  column  to  the  height  of  300  feet; 
roughly,  a  hundred  feet  higher  than  the 
roof  of  a  twelve-story  building.  And  if 
it  is  not  required  to  project  the  stream 
higher  than  200  feet,  fifty  thousand  gal- 
lons a  minute — 200  tons  of  water — the 
equivalent  of  the  combined  streams  of 
one  hundred  fire  engines,  may  be  sent. 

•Striking  although  these  bare  figures 

,may  be,  they  do  not  begin  to  give  an  idea 

of   the    incomparably    superior    fighting 

ability  of  the  high  pressure  fire  service 

as  compared  with  the  now  superannuated 


fire  engine.  One  of  the  greatest  short- 
comings of  the  fire  engine  is  the  inability 
to  throw  what  w^ater  it  pumps  with  suffi- 
cient force.  During  exceedingly  "hot" 
fires  of  the  sort  that  radiate  so  much  heat 
that  buildings  200  or  more  feet  outside 
the  actual  flame  zone  suddenly  explode 
into  fire,  firemen  are  frequently  driven 
back  beyond  the  reaching  distance  of 
streams  so  that  only  by  playing  th^ 
stream  from  one  efigine  upon  the  nozzle- 
men  aiming  the  stream  of  another  engine 
are  the  men  enabled  to  approach  near 
enough  to  reach  the  flames.  Worse,  at 
best  the  stream  from  a  fire  engine  is  a 
sickly,  apologetic  affair  that  tries  the 
difficult  feat  of  extinguishing  a  fire  from 
outside  inward,  that  breaks  into  spray 
and  is  converted  into  steam  before  a  cup- 
ful of  water  reaches  the  flames  and  which 
at  best  cannot  extinguish  but  only  can 
hope  to  prevent  the  spread  of  a  serious 
conflagration. 

Again,  peril  of  destruction  confronts  a 
city  using  the  fire  engine  system  every 
time  there  is  a  big  fire  that  concentrates 
most  of  the  "steamers"  in  one  district. 
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For  a  second  big  fire  may  start  in  a  re- 
mote section,  the  slim  reserve  force  of 
widely  scattered  engines  left  on  guard 
being  unable  to  pump  enough  water  to 
prevent  the  spreading  of  the  flames  and 
the  destruction  of  the  entire  town.  And 
again,  duringf  snowstorms  and  blizzards 
engines  are  often  delayed,  not  infre- 
quently permitting  a  fire  which  under 
ordinary  conditions  might  have  meant 
the  loss  of  a  few  hundred  dollars  to  turn 


boxes,  barrels  and  bales  like  pebbles  in 
a  mountain  torrent  and  drowning  the  fire 
from  inside  outward  by  striking  at  the 
very  heart  of  the  flames. 

No  half  dozen  fires  widely  scattered 
throughout  a  district  can  terrorize  the 
high  pressure  system.  For  no  matter 
how  much  water  is  being  drawn  from 
the  hydrants  at  any  number  of  points, 
it  stands  to  reason  that  the  same  volume 
of  water  which   is   discharging-  at  any 
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into  one  causing  a  loss  of  so  many  thou- 
sand. 

With  the  fire  fighter  that  neither  gives 
nor  accepts  quarter,  there  is  no  such 
humbug.  It  has  not  learned  to  permit  a 
structure  to  be  gutted  by  fire  while  it 
turns  attention  solely  to  saving  adjoining 
structures.  The  solid  column  of  water 
it  hurls  is  a  livid,  infuriated  cataract,  a 
demon  in  itself,  that  leaps  joyously  to  a 
distance  farther  than  a  city  block,  that 
smashes  through  partition  walls  as  if 
they  were  pasteboard,   hurling  burning 


hydrant  is  available  at  instant's  notice 
throughout  the  system.  No  matter  how 
deep  the  snow,  no  matter  how  slippery 
the  ice  and  how  congested  the  streets,  all 
remains  the  same  to  this  monster  fire 
fighter  which  within  two  minutes  can 
send  its  seething  rivers  a  distance  of  ten 
miles  and  which  asks  only  for  a  hose 
wagon  with  a  body  high  enough  to  clear 
snow  drifts  and  with  a  team  of  three- 
abreast  horses  that  would  race  through 
hades. 

It  was  the   Baltimore  fir^that^ 
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birth  to  the  idea  of  the  high  pressure 
service,  for  it  was  this  that  brought  home 
to  New  York  the  realization  that  the 
present  system  of  fighting  fires  failed 
utterly  to  measure  up  to  modern  require- 
ments and  that  the  only  thing  that  stood 
between  the  city  and  a  devastating  con- 
flagration was  the  marvelous  skill  of  the 
world-famed  American  fireman  whose 
efficiency  lay  not  in  his  fire-fighting  ap- 
pliances but  in  his  skill  to  nip  fires  in  the 
bud  before  they  have  had  time  to  grow 
serious. 

Who  it  was  that  originated  the  idea  of 
the  high  pressure  system  is  not  generally 
known  but  it  was  Mayor  McClellan  of 
New  York  who  outlined  it  shortly  after 
the  Baltimore  fire. 

"Checking  a  conflagration  is  simply  a 
matter  of  throwing  water  enough  upon 
it,"  he  argued.  "To  the  east  of  Manhat- 
tan and  to  the  west  of  Brooklyn  we  have 
the  East  River,  to  the  west  of  Manhattan 
we  have  the  Hudson.  Here  is  water 
supply  limitless  as  the  ocean.  Why  not 
have  this  continually  in  reserve  for  emer- 
gencies ?  Better,  why  not  use  it  altogether 


for  fire  purposes  ?"  Then  he  detailed  the 
new  system  which  differs  only  in  one 
essential  from  the  plans  as  finally  carried 
out;  for,  although  few  persons  even  in 
New  York  City  seem  aware  of  it,  it  is 
neither  the  Hudson  nor  the  East  River 
which  the  city  turns  on  its  fires.  "As 
well  bum  things  up  as  salt  them  down," 
the  Board  of  Underwriters  protested, 
owing  to  the  effect  of  salt  water  on  mer- 
chandise. The  upshot  was  that  the  rivers 
are  simply  held  in  reserve  for  a  last 
emergency.  It  is  city  water  from  the 
Central  Park  reservoir  that  is  used  and 
it  is  this  fact  that  makes  the  new  service 
of  world-wide  interest,  for  it  makes  it 
applicable  not  only  to  cities  on  the  banks 
of  streams  but  also  to  the  most  land- 
locked towns 

Nothing  is  easier  to  understand  than 
the  principle  upon  which  the  high  pres- 
sure fire  system  is  operated.  To  follow 
it  most  readily,  consider  it  as  installed  in 
Manhattan,  where  it  now  protects  an 
area  of  some  fifteen  hundred  acres, 
which  includes  twelve  blocks  of  the 
wholesale  dry  goods  district,  alone  valued 
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between  the  immense  sums  of  $300,000,- 
000  and  $400,000,000. 

On  the  west  side  of  the  Borough,  on 
the  banks  of  the  Hudson  at  Gansevoort 
and  West  streets,  and  two  or  three  miles 
diagonally  down  town  on  the  East  River 
front  at  Oliver  and  South  streets,  are  the 
pumping  stations — sturdy,  compact,  one- 
story  buildings  of  mottled  brick,  plain  of 
design  and  ornamentation,  suggestive  of 
the  important  work  going  on  within. 
Inside  each  station,  arranged  three  on 
one  side  and  two  on  the  other  are  five 
gigantic  centrifugal  pumps  each  con- 
nected with  a  1,000  horse-power  electric 
motor  driven  by  a  direct  current  of  6,600 
volts — enough  to  kill  like  the  snapping 
of  fingers  an  army  of  20,000  men.  Each 
pump  when  run  to  the  full  speed  of  750 
revolutions  a  minute  is  able  to  throw 
3,600  gallons  of  water  at  a  pressure  of 
300  pounds,  or  5,000  gallons  at  a  pressure 
of  200  pounds  to  the  square  inch. 

To  supply  the  vast  sea  of  water  which 
these  pumps  throw,  the  pumps  of  each 
station  are  connected  with  a  thirty-inch 
main  running  to  the  Central  Park  reser- 
voir  and,    in   case   of   emergency,   with 

ISO 


similar  mains  connecting  the  pumps  with 
the  respective  rivers  alongside  the  sta- 
tions. To  distribute  the  deluge  into 
hydrants  throughout  the  district  and  to 
enable  either  one  or  both  of  the  pumping 
stations  to  force  into  the  mains  at  the 
same  time,  an  enormous  loop  of  twenty- 
four-inch  pipe  girdles  the  entire  protected 
district  and  connects  with  the  pumps  of 
each  station,  while  an  underground  grid- 
iron of  twelve-inch  mains  runs  through 
cross  streets  and  into  the  loop  at  either 
end,  the  pipes  coming  to  the  surface  in 
1,274  hydrants,  each  fitted  to  discharge 
at  once  into  four  lines  of  fire  hose. 

To  enable  the  officer  in  charge  at  a 
fire  to  give  orders  to  the  men  at  the 
pumping  stations  214  telephones  con- 
nected by  direct  wire  with  each  station 
are  scattered  throughout  the  district,  each 
telephone  box  being  so  placed  that  no 
matter  where  a  fire  may  be  there  is 
always  a  box  which  the  chief  can  use 
without  having  to  lose  sight  of  the  fire. 
And  this  is  all  the  technical  description 
there  is  to  this  tgg  of  Columbus  which 
for  a  generation  men  have  been  trying 
to  set  on  end. 
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Next  to  efficiency,  the  most  important 
feature  in  a  fire  fighting  device,  upon  the 
faithfulness  of  which  the  fate  of  thou- 
sands of  human  lives  and  the  fate  of 
millions  of  dollars  may  depend,  is  the 
invulnerability  of  the  system,  the  impos- 
sibility of  being  crippled  and  put  out  of 
commission  by  whatsoever  contingency. 
This,  exactly,  is  after  all  the  most  strik- 
ing feature  of  the  high  pressure  system 
as  installed  in  Manhattan.  Just  as  nearly 
as  engineering  skill  and  human  foresight 


of  the  pumps  connecting  the  stations 
with  the  reservoir — through  a  widely 
divergent  route  from  the  reservoir  to  the 
pumps  there  is  a  duplicate  intake.  Should 
by  miracle  this  burst,  there  still  would 
remain  the  river  intake,  similarly  dupli- 
cated in  case  of  emergency.  Should  an 
explosion  wreck  a  section  of  the  loop  or 
any  of  the  cross-town  mains,  within  three 
minutes  any  one  of  200  gate  valves  could 
be  shut  down,  cutting  out  the  damaged 
section  while  an  undiminished  supply  of 


BEHIND  THE  HIGH  PRESSURE  GUNS. 
A  mob  would  have  hard  work  facing  this  sort  of  a  battery. 


can  foretell,  so  long  as  water  remains  in 
the  Hudson  and  the  East  rivers  no  con- 
ceivable accident  can  prevent  the  pumps 
from  hurling  their  floods. 

Were  the  Borough  aflame  from  end  to 
end,  the  stations,  built  of  fireproof  ma- 
terials and  located  on  the  edge  of  the 
town  where  hemming  in  by  fire  is  physi- 
cally impossible,  would  stand  wrapped  in 
a  continuous  water  curtain,  flooding 
deluges  through  the  pipes  as  long  as  a 
man  was  left  to  aim  a  nozzle.  Were  an 
explosion  in  a  street  to  wreck  the  intakes 


water  is  ready  in  the  hydrants  of  the 
neighboring  streets. 

To  these  precautions  add  that  by  the 
mere  turning  of  a  switch  each  station 
can  get  double  the  electric  current  needed 
to  run  the  motors  from  no  less  than  five 
independent,  widely  scattered  sources — 
including  two  across  the  river  in  Brook- 
lyn— ^and  add  that  the  fire  mains  are  of 
such  strong  steel  that  nothing  short  of 
an  earthquake  that  would  level  the  city 
can  snap  them  and  you  have  an  idea  what 
is  meant  by  the  ^bs,olu^t^^  inyi>ln5g^ility 
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which  it  is  possible  to  invest  in  the  high 
pressure  fire  service. 

Simple  as  is  the  principle  of  the  high 
pressure  system,  as  simple  is  the  opera- 
tion of  this  friendly  monster  during  a 
fire.  One  of  the  unique  features  in  this 
connection  is  that  the  electrician  whose 
hands  unleash  the  deluges  never  gets 
sight  of  the  flames.  Only  by  the  amount 
of  pressure  which  the  fire  chief  in  charge 
orders  by  telephone  can  he  judge  whether 
the  blaze  is  a  slight  affair  or  whether  it 
is  a  serious  one  involving  the  loss  of  lives 
and  the  stirring  scenes  of  rescue  and 
bravery  common  to  big  fires.  Until 
orders  are.  received  over  the  telephone, 
the  electrician's  orders  are  never  to  run 
pressure  in  the  mains  higher  than  125 
pounds,  for  in  nine  cases  out  of  ten  the 
fire  is  comparatively  an  unimportant  one 
where  a  hurricane  of  300-pound-pres- 
sure  streams  would  wreak  more  damage 
than  the  fire  itself. 

With  the  first  stroke  of  the  gong  that 
taps  the  alarm  in  the  pumping  station  a 
telephone  operator  takes  his  place  at  a 
telephone  switchboard  to  await  orders 
from  whatever  officer  will  be  in  com- 
mand and  to  transmit  these  by  means  of 
a  dial  and  a  signal  pull  to  the  electrician, 
who,  meanwhile,  has  run  to  the  switch- 
board controlling  the  starting  of  the 
pumps.  Within  half  or  three-fourths  of 
a  minute,  quicker  than  the  firemen  have 
been  able  to  reach  the  fire,  a  pent-up 
flood  at  125-pounds  pressure  to  the 
square  inch  is  ready  and  waiting  for 
them. 

If  the  fire  is  a  small  one  the  firemen 
simply  couple  hoses  direct  to  the  hydrants 
and  aim  their  streams.  Otherwise  the 
chief  in  charge  estimates  the  seriousness 
of  the  situation,  hastens  to  the  nearest 
telephone  box  which  is  never  more  than 
a  block  away  and  orders  whatever  pres- 
sure he  wants,  150,  200,  300  pounds  to 
the  square  inch — more  than  twenty  tons 
pressure  against  each  square  foot,  enough 
to  explode  an  ordinary  city  fire  hydrant 
like  a  bomb  shell.  What  the  chief  really 
has  concentrated  against  his  fire  is  a 
water-throwing-capacity  which  exceeds 
that  of  all  the  fire  engines  in  Manhattan 
and  the  Borough  of  the  Bronx  put  to- 
gether. 

Should  the  fire  be  in  a  thirty  or  forty- 
story  skyscraper  where  terrific  pressure 


is  required  to  send  the  water  to  the  top 
floor,  only  a  pair  or  three  hydrants  need 
be  connected  with  the  stand  pii)es  in  the 
building  and  clear  to  the  top  floor  leaps 
a  deluge  which  all  the  engines  in  Greater 
New  York  could  not  begin  to  force 
higher  than  three-fourths  way  up  the 
structure.  Should  the  fire  be  in  an  ordi- 
nary building  of  ten  or  twelve  stories, 
streams  from  the  hydrants  could  be  made 
to  leap  in  a  solid  column  a  hundred  feet 
higher  than  the  roofs  of  the  buildings. 
On  the  other  hand,  should  the  fire  be 
spread  over  a  wide  area  of  six  or  eight- 
story  houses  where  volume  of  water 
rather  than  pressure  is  to  advantage,  then 
a  great  *:  "Tiber  of  streams  are  turned  on 
— sixty  on  each  block,  without  having  to 
use  a  length  of  fire  hose  longer  than  500 
feet. 

From  only  eight  hydrants,  thirty-two 
lines  of  hose  can  be  led  into  twenty-six 
nozzles  of  1^  or  2-inch  diameter,  six 
of  the  two-inch  nozzles  being  supplied 
by  siamesed  connections  from  two  lines 
of  hose;  from  the  same  eight  hydrants 
might  be  sent  water  enough  to  supply 
both  the  high  nozzle  and  the  deck  pipe 
of  the  water  tower  and  besides  the  turret 
nozzles  of  four  horse  wagons  and  ten  two- 
inch  streams  supplied  from  twenty  lines. 
•What  a  roaring,  seething,  stupendous 
thing  of  might  the  stream  from  the  high 
pressure  service  really  is  must  be  actually 
seen  to  be  appreciated.  Here  are  a  few 
comparative  instances:  To  hold  the  noz- 
zle of  a  hose  connected  with  a  fire  engine 
forcing  water  at  eight  pounds  pressure, 
two  strong  men  are  sufficient.  If  you 
were  to  crowd  four  Sandows  around  a 
high  pressure  nozzle  under  a  full  head  of 
300  pounds,  the  hose  would  curl  upward 
fifty  feet  in  air,  taking  the  men  with 
it  and  would  flail  and  thresh  in  a  hun- 
dred-foot arc  killing,  smashing  and 
wrecking  wherever  it  struck  until  the 
pressure  were  shut  off.  A  stream  under 
full  pressure  hurled  against  an  eight- 
inch  brick  wall  will  bore  through  it,  dis- 
integrating the  bricks  within  five  minutes. 
A  stream  at  full  pressure  striking  a  man 
at  close  range  would  break  every  bone 
in  his  body  and  hurl  him  a  hundred  feet. 
A  stream  from  a  bursted  high  pressure 
hose  will  knock  a  man  insensible  at  fifty 
feet.  So  powerful  is  the  stream  that 
were  you  to  hit  it  ^fj^h^g^^^^^f^ild 
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be  tossed  high  in  air  and  chances  are 
your  arms  would  be  broken  by  the  re- 
bound before  you  could  let  go  the  handle. 
A  single  man  playing  one  of  these 
streams  could  repulse  a  mob  of  10,000 
men  coming  at  him  down  a  street  wide 
as  Broadway. 

Just  as  formidable  as  this  harnessed 
demon  is  at  a  fire,  almost  as  dangerous 
is  it  for  the  firemen  to  handle.  The  only 
way  in  which  men  can  at  all  use  the 
streams  when  under  high  pressure  is 
either  through  the  turret  nozzles  or  else 
by  means  of  steel  tripods  sledged 
through  asphalt  and  pavements  that 
clamp  nozzles  as  if  riveted  to  a  mountain. 
The  heaviest  ply  of  ordinary  fire  hose  if 


in  October,  a  stone  carelessly  left  inside 
a  main  during  construction  was  shot  by 
the  flood  into  the  nozzle  of  the  water 
tower  where  it  choked  off  the  stream 
until  it  dislodged  itself.  Once,  during  a 
fire  in  December,  a  main  which  had  been 
exposed  during  the  digging  of  the  new 
subway  burst  and  caused  a  delay  in  the 
service  which,  until  valves  were  shut  oflF 
to  cut  out  the  damaged  section  permitted 
serious  headway  to  the  fire.  These,  how- 
ever, are  minor  defects  which  are  to  be 
expected  in  a  new  contrivance  and  which 
will  be  eliminated  as  the  system  finds 
itself  and  the  firemen  get  the  hang  of 
things. 

As  yet  the  high  pressure  fire  system 


HIGH  PRESSURE  KALEIDOSCOPE. 
A  partial  idea  of  the  volume  of  water  possible  to  throw  may  be  gained  from  this  picture. 


attached  to  a  high  pressure  hydrant 
would  squash  open  as  if  it  were  so  much 
wet  paper.  The  only  hose  to  withstand 
the  terrific  strain  is  all  rubber  with  walls 
nearly  a  half-inch  thick. 

At  this  writing  the  high  pressure  serv- 
ice in  Manhattan  has  been  in  use  for 
nearly  six  months.     Once,  during  a  fire 


has  had  no  test  against  a  conflagration. 
Likely  it  never  will  have.  For  fire  within 
districts  protected  by  this  system  has  met 
its  match.  During  an  official  imaginary 
fire  located  in  the  street  between  the  car 
tracks  on  West  street  last  October, 
thirty-two  lines  of  hose  were  led  from 
eight  hydrants   into,,Jjv'^ent^-5:^g>^^les 


STREAMS  THAT  OVERTOP  SKY-SCRAPERS. 
High  pressure  jets  mount  above  the  top  of  a  fiitcen-story  building. 


and  with  only  270  pounds  pressure — 
generated  by  only  sixty  per  cent  of  ,the 
pumps  of  both  stations,  water  was  thrown 
at  the  rate  of  33,000,000  gallons  a  day. 
For  more  than  the  distance  of  a  city 
block  streams  were  thrown  in  a  solid 
column  before  broadening  into  spray 
and  within  twenty  minutes,  with  sewer 
man  holes  open,  the  street  ran  water 
from  curb  to  curb. 

One  final  aspect  of  the  high  pressure 
fire  service  remains.  It  means,  of  course, 
the  saving  of  an  inestimable  number  of 
valuable  human  lives.  It  means  that  here- 
after Baltimore  and  San  Francisco  fires, 
for  which  even  today  the  entire  nation  is 
paying  taxes  in  the  form  of  increased 
fire  insurance  rateSj  will  be  out  of  all 
question.  It  means  .that  the  big  $300,000 
or  $400,000  fires  which  have  in  the  past 
totaled  an  annual  fire  loss  of  hundreds 
of  millions  of  dollars,  will  become  as  rare 
as  they  have  been  common.  / 

Again,  the  high  pressure  service  is 
capable  of  such  quick  installation  that 


only  seventeen  months  were  required  to 
build  the  system  in  Manhattan,  while  it 
is  so  elastic  that  by  the  mere  addition  of 
pumping  units  or  by  the  erection  of  extra 
pumping  stations  along  the  line  it  can  be 
increased  in  capacity  to  an  almost  in- 
definite degree. 

Last  but  not  least,  the  new  system  is 
so  much  cheaper  to  maintain  than  the 
fire  engine  system  that  within  a  few 
years  it  will  more  than  save  the  cost  of 
its  own  installation.  The  enormous  ap- 
propriations which  cities  make  annually 
for  fire  engines,  horses,  harnesses,  fire 
buildings  and  food  and  repair  and  inci- 
dental bills  will  be  reduced  from  twenty- 
five  to  forty  per  cent.  Briefly,  in  the 
words  of  an  expert  who  had  much  to  do 
with  the  construction  of  Manhattan's 
system:  "The  fire  engine  will  remain 
useful  in  sparsely  settled  districts  and 
in  small  towns.  Within  five  years,  how- 
ever, not  a  fire  engine  will  be  seen  within 
the  heart  of  any  first  class  city  in  the 
country."  ^  , 
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MOVING  A  RIVER  TO  PROTECT  A  RAILROAD 

By  HARRY  H.  DUNN 


,  MOUNTAIN     torrent, 
itself    the    product    of 

Al^jb   two  considerable 
*^    streams,  has  been  com- 
^    pletely  chained ;  a  river 
has  been  picked  up  and 
laid    down    again,    not 
where  the  laws  of  na- 
ture  and  of  gravity  bade  it  flow,   but 

where  civil  engineers  led  it,  as  a  little 

boy  might  lead  a  tiny  stream  with  his 

finger. 

Down  the   Meadow  Valley  Wash  in 

southeastern    Nevada    the    river    ran — 

Meadow    Valley    Creek — in    summer    a 

brook  three  feet  wide  and 

two  inches  deep ;  in  winter 

a     roaring     torrent,     mile 

wide   and   twenty   to   fifty 

feet    deep.    Through    the 

same  canyon  the  San 

Pedro,    Los    Angeles    and 

Salt   Lake   Railroad   com- 
pany had  laid  its  tracks. 
One  day  in  March,  1907, 

there   appeared   above   the 

Meadow   Valley   range   of 

mountains   a   cloud,   black 

and      huge;      beneath      it 

Meadow    Valley    Creek 

babbled  and  purled  like  a 

child  at  play,  singing  to  the 

overlands  and  limiteds  that 

roared  back  at  it  from  the 

pathway  of  steel. 

Next  morning  there  was 

no  railroad.    From  Guelph 

to  Barclay,   a  distance  of 

approximately     one     hun- 
dred miles,  the  wash  was  a 

mass  of  boulders,  uprooted 

trees,     twisted     rails     and 

splintered    ties.      Sections 

of  rail  and  ties,  still  spiked 

together,  were  standing  on 

edge,    like    some    Titan's 

picket    fence;    where    had 


been  bridges,  hung  fibrous  webs  of,  steel, 
skeletons  of  ties,  supported  by  the  rails 
which  had  not  come  apart  when  their 
stringers  fell. 

Two  million  dollars'  worth  of  damage 
was  wrought  in  a  single  night,  for  many 
cars  and  two  or  three  engines  went  down 
in  the  flood,  and  next  morning  the 
Meadow  Valley  Creek  crept  softly  and 
slowly  over  the  wreckage,  apparently 
satisfied  with  the  harm  it  had  done. 
From  side  to  side  the  stream  curved, 
from  canyon  wall  to  canyon  wall  it  bent 
its  sinuous  way  like  a  crawling  snake, 
crossing  eighteen  times  what  had  been 


"The  Titan's  Picket  Fence. 
A  sample  of  the  work  done  in  a  sinsrle  nisrht  by  Meadow  \^llr>iRiver. 
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CUTTING  THE  END  OFF  A  MOUNTAIN  RANGE  AND  DIGGING  A  CANAL  THROUGH  STONE.  TO 

CARRY  THE  WATERS  OF  THE  MEADOW  VALLEY  RIVER  BETWEEN 

THE  ROADBED  AND  THE  MOUNTAIN  WALL. 


the  railroad,  at  places  where  there  had 
once  been  bridges. 

Today  the  railroad  runs  through  the 
canyon,  forever  safe  from  the  ravages 
of  the  storm  demon;  today  the  engines 
laugh  in  hoarse,  whistling  chuckles  at  the 
rage  of  the  stream  as  it  raves  against 
the  rip-rap  buttress  on  which  the  Pull- 
mans roll.  Yet  the  track  has  not  been 
straightened;  it  still  winds  like  a  snake 
through  the  canyon,  one  of  the  crooked- 


est  pieces  of  roadbed  in  the  world,  show- 
ing all  the  beauties  of  the  rugged  moun- 
tain scenery  of  the  desert.  But,  every 
kink  has  been  taken  out  of  the  stream; 
every  curve  where  it  in  the  least  threat- 
ened the  life  of  the  railroad  has  been 
smoothed  out,  and  the  eighteen  bridges 
have  been  eliminated. 

Forty-five  lineal  miles  of  actual  wash- 
out occurred  in  this  hundred  miles  of 
track.    Today  such  a  thing  is  impossible ; 
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LAYING  THE  HALF-TON  ROCKS  OF  THE  HEAVY  BULKHEAD  IN  PLACE. 
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today  that  roadbed  is  like  a  floor,  a  fort- 
ress of  rock  and  earth  and  steel,  built  to 
last  for  all  time  and  to  defy  not  alone  the 
annual  winter  rises  of  the  Meadow  Val- 
ley Creek,  but  to  set  at  naught  the  tor- 
rents which  unexpected  cloudbursts  send 
rushing  down  from  the 
peaks  of  the  surrounding 
ranges; 

To  make  it  so  required 
the  better  part  of  two 
years,  and  cost  $33,333.33 
per  mile.  It  is  considered 
one  of  the  biggest  tasks 
ever  carried  through  in  the 
railroad  annals  of  the 
West.  Miles  of  new  bed 
have  been  scooped  and 
blasted  out  of  the  living 
rock,  and  the  waters  of 
Meadow  Valley  Creek  led 
into  it,  held  in  bounds  by 
man-made  walls  of  stone, 
which  no  force,  short  of  an 
earthquake,  can  dislodge. 
Three  hundred  yards  wide 
in  some  places,  a  mile  wide 
in  others,  at  time  of  its 
greatest  fury,  this  river 
has  been  hammered  down 
to  a  uniform,  tame  little 
stream,  whimpering  and 
whining  along  its  hun- 
dreds of  miles  to  the  Colo- 
rado. Gone  is  its  battle 
cry,  gone  its  song  of  tri- 
umph, for  the  men  of  the 
transit  and  the  meter  rod 
have  conquered  it,  and  this 
is  how  they  did  it : 

Nine  sections  of  new 
channel  for  the  mad  river  were  cut  in 
the  forty-five  miles  of  breakage.  From 
these  nine  channels  120,000  cubic  yards 
of  rock  were  removed,  and,  before  the 
rock  could  be  touched  by  the  blasting 
gangs,  100,000  cubic  yards  of  dirt  were 
taken  out  by  great  steam  shovels  and 
cast  along  the  line  of  the  roadbed,  to  be 
used  later. 

Wherever  the  stream  shows  its  teeth 
against  the  mountain  or  against  a  sand 
spit,  the  steam  shovels  and  the  blasting 
gangs  have  eaten  away  the  face  of  the 
hill  or  cut  out  entirely  the  sandbar.  Then 
heavy  bulkheads  have  been  thrown  in, 
such  bulkheading  as  guards  the  lowlands 


of  the  South  from  the  rising  tide  of  the 
Mississippi. 

Where  the  roadbed  crosses  the  stream, 
which  it  must  of  necessity  many  times 
because  of  the  curves  in  the  canyon,  eight 
new  steel  bridges  were  put  in.     Six  of 


Thk  Lost  and  thk  Saved— Freight  Cars  Smashed  to  Kindling 

Wood  and  Others  Run  Out  of  the  Way  of  the 

Mad  Waters. 


these  are  of  125-foot  riveted  steel  spans; 
the  other  two  have  similar  spans  of  110 
feet.  An  earthquake  might  hurl  these 
bridges  from  their  place,  but  it  could  not 
wreck  them. 

In  one  place  the  entire  end  of  a  range, 
about  a  third  of  a  good-sized  mountain, 
was  taken  off  by  the  great  shovels  of  the 
engineers,  solely  to  make  a  new  channel 
for  the  waters.  In  another  place  hun- 
dreds of  tons  of  sand  were  scooped  oflF 
the  bedrock,  sinking  the  level  of  the 
stream  many  feet  below  the  base  of  the 
embankment  on  which  the  roadbed  rests. 

Four  feet  under  the  bed  of  the  creek, 
where  it  approachej^gfj|9§^^9^j;9ad;v^ay. 
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begins  a  remarkable  sloping  defense  of 
rip-rap  work  which  extends  to  thirty 
inches  above  highwater  mark.  Into  this 
riprap  went  230,000  cubic  yards  of  se- 
lected stone,  hand  laid.  Imagine,  if  you 
can,  what  it  means  to  lay  230,000  cubic 
yards  of  stone  by  hand,  let  alone  select- 
ing each  stone  so  that  it  fits  in  among  its 
neighbors  like  the  parts  of  some  ancient 
mosaic,  leaving  a  smooth,  sloping  front 


The  Morning  ArtER  in  thk  Meadow  Valley  Wash 


to  defy  the  mad  charge  of  the  angry 
waters. 

There  are  sixteen  lineal  miles  of  this 
rip-rap,  varying  from  seven  to  eight  feet 
in  width  on  its  sloping  face,  carrying  the 
tracks  high  above  the  stream.  It  is  not 
a  mere  matter  of  surfacing,  but  extends 
entirely  under  the  rails  all  the  way 
through  the  washed  out  portion  of  the 
stream's  bed,  for  the  entire  forty-five 
miles  of  trackage  on  which  the  water  did 
its  worst. 

And  some  idea  of  the  size  of  the  wash 


and  the  destruction  the  flood  wrought, 
may  be  gained  by  a  glance  at  the  map  of 
Nevada.    There  it  will  be  seen  that  the 
Meadow   Valley   wash  drains   both   the 
Meadow  Valley  range  and  the  Mormon 
range  of  mountains,   on   the   west  and 
east    sides    of    the    wash,    respectively. 
From    Crestline,    where    Clover    Creek 
heads,  a  good  sized  stream  is  poured  into 
the  Meadow  Valley  wash,  while  the  lat- 
ter stream   itself  brings  a 
large  volume  of  water  dur- 
ing the  winter  season  from 
its  heading  in  the  Pioche 
country.       From     Caliente 
on    down    to    its    junction 
with      the      Muddy,      the 
Meadow  Valley  River  is  the 
most  dangerous  of  all  the 
desert      streams      of     the 
Southwest,    not    even    ex- 
cepting the  Mojave  at  flood 
time. 

Down  the  Meadow  Val- 
ley wash  the  torrents  of 
winter  bring  great  boul- 
ders, up  to  ten  and  fifteen 
feet  in  diameter,  rolling 
and  bounding  and  pound- 
ing along  in  the  grip  of 
the  thousands  of  tons  of 
water  that  rush  down  the 
gorge.  Hurled  against 
bridges,  thrown  with  ter- 
rific force  into  embank- 
ments, these  boulders, 
brought  from  the  ranges 
above,  have  been  the  real 
destructive  agent  of  the 
Meadow  Valley  Creek. 
One  such  stone,  thrown  as 
from  a  catapult  by  the 
mile-wide  race  of  waters, 
would  take  out  a  bridge  which  the  water 
alone  would  require  days  to  undermine. 
To  such  a  stream,  armed  with  such  mis- 
siles of  destruction,  the  railroad  was  a 
plaything,  kindly  given  into  its  maw  by 
the  black  specks  which  had  covered  the 
bed  of  the  wash  with  their  stakes  the 
year  before. 

Now  these  boulders  roll  peaceably 
down  great  chutes,  scooped  in  the  bed- 
rock, and  blasted  out  of  the  mountain 
side,  driven  in  an  almost  straight"  line 
through  the  gorge,.|nd^^ixin^^<^k 
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a  clear  right  of  way  into 
the  Muddy  and  thence  on 
down  to  the  American 
Nile.  Gaunt  cliffs  line  the 
gorge  of  the  Meadow  Val- 
ley wash,  and  there  are  at 
least  half  a  dozen  more  of 
them  since  the  reforming 
of  the  stream  than  there 
were  before.  These  have 
been  made  by  great  ugly 
plows  and  shovels,  whose 
steel  teeth  have  bitten  off, 
mouthful  by  mouthful, 
whole  mountain  walls  and 
set  up  sheer  precipices 
where  were  sloping  hill- 
sides when  the  engineers 
came. 

Past  the  faces  of  these 
cliffs,  in  times  gone  by, 
millions  of  cubic  feet  of 
water  have  hurled  them- 
selves with  the  speed  of  a 
millrace,  filling  the  narrow 
places  of  the  canyon  to 
overflowing,  burying  the  railroad  first  in 
water  and  then  in  sand. 

Today,  where  the  channel  runs  wide, 
the  stream  is  led  along  one  side  of  it,  in 
a  bed  dug  especially  for  it,  and  there 
it  must  remain,  in  spite  of  its  rage,  even 


The  Man  Who  Did  It— Division  Engineer.  John  A.  Shanahan. 


when  the  flood  tide  comes  upon  it. 
Where  the  canyon  narrows,  this  bed  has 
been  cut  deeper,  to  accommodate  the 
greater  depth  of  the  confined  volume  of 
water.  At  no  time,  even  though  the 
amount  of  water  carried  in  the  wash  ex- 


BITING  OFF  THE  END  OF  A 


MOUNTAIN  RANGE  TO  MAKE  ROOM   FOR  TRACK| 
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ceeds  that  carried  at  any  previous  season 
in  the  knowledge  of  man,  can  it  overflow 
the  new  banks. 

Without  picking  up  the  mountain  walls 
themselves  and  setting  them  back,  lacking 
only  the  power  so  to  do,  and  not  the  skill, 
the  engineers  of  the  West  straightened 
the  entire  hundred  miles  of  the  creek 
bed,  without  appreciably  altering  the 
map  of  a  canyon  of  equal  length  and  from 
one  to  ten  miles  wide. 

The  flood  which  caused  all  this  repair 
work  to  be  performed,  was  remarkable 
for  the  freak  things  it  did,  as  well  as 


by  being  run  upon  a  bridge,  the  embank- 
ment on  both  sides  of  the  bridge  going 
out,  but  the  massive  piles  standing  the 
strain  which  the  long  mound  of  earth 
could  not  resist.  There  these  two  cars 
stood  until  after  the  waters  had  run 
themselves  back  to  the  little  stream  which 
is  all  there  is  to  the  normal  Meadow 
Valley  River.  Then  the  track  was  re- 
built and  the  Pullmans  removed. 

In  the  place  known  as  "Channel 
Change  No.  3"  to  the  engineers,  twenty- 
eight  hundred  feet  of  embankment  went 
out.    Three  bridges  were  in  the  strip  of 
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THE  OVERLAND  LIMITED  GOING  THROUGH  THE  MEADOW  VALLEY  WASH  ON  THE 

COMPLETED  ROADBED. 
When  the  recent  flood  had  subsided,  rails,  ties  and  fp'ade  all  had  to  be  replaced,  as  there  was  not  a  vestige  left. 


for  its  size.  A  freight  train  was  caught 
passing  through  the  gorge  just  as  the 
flood  waters  reached  their  greatest 
height.  Part  of  the  train  went  off  the 
embankment  into  the  mad  swirl  of 
waters,  but  a  part  of  it  was  saved  by  the 
piling  up  of  a  bulkhead  of  sacks  of  sand 
along  the  face  of  the  creek.  Thousands 
of  dollars'  worth  of  freight  was  in  those 
cars,  and  the  work  of  one  track  gang 
alone  saved  all  of  it  from  destruction. 

Two  Pullman  cars  from  a  passenger 
train,  also  caught  in  the  flood,  were  saved 


roadbed  that  was  wiped  off  the  map.  All 
this  had  to  be  replaced,  and  by  the  cut- 
ting away  of  a  couple  of  mountain  spurs, 
the  necessity  for  the  bridges  was  elim- 
inated from  the  new  track,  the  stream 
being  compelled  to  flow  beside  the  track 
and  never  under  or  across  it. 

More  than  a  thousand  men  fought  in 
this  battle  of  the  engineers  against  the 
floods,  and  the  men  won.  Day  and  night 
they  worked,  with  no  idea  of  hours  or 
rest,  until  their  task  was  accomplished, 
and  the  roadbed  i"D|iJch^  glr^^^t^e 
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MILES  OF  RIPRAP  LAID  BY  HAND  ALL  THROUGH  THE  MEADOW  VALLEY   WASH. 
Probably  the  most  carefully  constructed  piece  of  roadbed  in  all  the  West. 


great  Moguls  pulled  their  laden  trains 
through  the  gorge  as  smoothly  as  though 
they  were  rolling  into  the  station  at  Los 
Angeles  or  in  Salt  Lake. 

At  **Channel  Change  No.  9,"  the  most 
remarkable  piece  of  work  in  the  entire 
canyon,  a  point  of  solid  stone,  rising  from 
the  bedrock  of  the  creek,  and  sloping 
backward  to  the  mountain  wall  of  the 
Meadow  V'alley  range,  was  eaten  away 
in  huge  mouthfuls  by  steam  shovels  and 
by  dynamite.  Boulders  big  as  half  a 
small  house  were  torn  from  the  moun- 
tain, lifted  on  great  cranes  and  laid 
gently  down  in  the  bed  of  the  new  chan- 
nel, as  a  base  for  the  rip-rap  which  bears 
the  ties  and  rails.  Not  even  a  trace  of 
the  old  stream  was  allowed  to  remain ;  it 
was  led  into  a  new  channel,  and  made  to 


flow  there,  while  the  aeon-old  pieces  of 
stone  warded  it  off  from  the  railroad 
itself. 

And  when  you  are  whirled  eastward  or 
westward,  through  the  great  Meadow 
Valley  wash  in  the  heart  of  the  Nevada 
desert,  look  out  of  your  Pullman  window 
and  think  that  here  once  a  river  ruled, 
defying  man  and  his  works,  daring  him 
to  lay  twin  lines  of  steel  through  its  bed. 
As  you  roll  along  next  spring,  beside  a 
torrent  of  water  which  has  lashed  itself 
into  foam  because  it  cannot  get  at  you, 
remember  that  here  was  fought  a  battle 
of  the  Titans;  that  here  man  whipped 
the  elements,  braved  the  thunder  and  the 
lightning  and  the  rushing  waters  and 
conquered  them  all — ^because  he  was  an 
engineer. 
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SHALL  PURE  FOOD  BE  PURE? 

By  RENE  BACHE 


I  HE  pure  food  move- 
ment, as  represented 
by  Prof.  Harvey  W. 
Wiley,  has  been 
doubled  up  by  a  blow 
which  —  so  the  recipi- 
ent declares,  at  all 
events  —  has  been  de- 
livered below  the  belt.  It  is  pretty  nearly 
equivalent  to  a  knock-out,  and  would 
have  elicited  painful  outcries  from  the 
government  bureau  of  chemistry;  of 
which  the  eminent  gentleman  aforesaid 
is  chief,  but  for  the  fact  that  a  dignified 
policy  of  silence  is  considered  wiser 
under  the  circumstances. 

For  it  was  -Mr.  Roosevelt  who  ap- 
pointed the  board  of  consulting  experts 
that  has  had  the  impudence  to  upset 
Professor  Wiley's  decision  regarding  the 

J62 


digestibility  of  benzoate  of  soda — so 
what  is  the  use  in  uttering  any  yelps? 
The  distinguished  head  of  the  bureau  of 
chemistry  is  a  difficult  man  to  hold  down, 
and  it  seems  not  unreasonable  to  expect 
that  he  will  be  on  top  again  before  long ; 
but  meanwhile  he  finds  himself  prostrate, 
officially  speaking,  and  the  board  of  ex- 
perts will  doubtless  hit  him  a  few  more 
severe  knocks  while  the  opportunity 
lasts. 

If  it  were  only  benzoate  of  soda  that 
was  concerned,  the  case  would  not  be  so 
bad.  But  the  board  of  experts — of 
which  Prof.  Ira  Remsen,  of  Johns  Hop- 
kins University,  is  president — seems  de- 
termined to  reverse  the  Wiley  policy  on 
the  subject  of  preservatives  in  general, 
for  foods  and  drinks.  Consequently  the 
"adulterators" — under    which'  head    the 
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chemistry  bureau  bunches  quite  a  multi- 
tude of  enterprising  manufacturers  of 
edible  and  potable  products — are  jump- 
ing up  and  down  in  a  glee  that  is  noth- 
ing short  of  ghoulish. 

This  state  of  affairs,  it  should  be  ex- 
plained, takes  its  rise  from  a  provision 
made  by  Congress  about  eight  years  ago, 
for  the  study  of  preservatives  and  chem- 
ical coloring  matters  in  foods  and  drinks. 
The  work  was  put  into  the  hands  of 
Professor  Wiley,  who,  with  the  idea  of 
making  the  investigation  as  practical  as 
possible,  employed  the  services  of  a 
number  of  young  men,  mostly  govern- 
ment employees — ^volunteers  who,  in  ex- 
change for  free  board,  were  willing  to 
partake  of  a  variety  of  selected  chem- 
icals, such  as  benzoate  of  soda,  admin- 
istered with  meals  in  gelatine  capsules. 

The  newspapers  promptly  dubbed 
these  volunteers  the  "Poison  Squad." 
There  were  twenty-four  of  them,  and 
their  meals  were  served  in  the  basement 
of  the  chemistry  bureau — which,  by  the 
way,  is  a  section  of  the  Department  of 
Agriculture.  From  time  to  time  the  per- 
sonnel of  the  corps  was  changed,  how- 
ever, in  order  that  the  health  of  its 
members  might  not  seriously  suffer. 
They  enjoyed  the  best  of  all  kinds  of 
plain  food,  such  as  the  market  supplied, 
and  incidentally  partook  of  carefully 
prepared  doses  of  such  familiar  pre- 
servatives as  saltpetre,  copper  sulphate, 
salicylic  acid,  formaldehyde,  sulphurous 
acid,  benzoic  acid,  and  borax. 

To  make  sure  of  the  accuracy  of  re- 
sults, this  experiment  was  kept  up  for 
six  years.  Only  a  short  time  ago  were 
the  last  of  the  volunteers  discharged 
from  duty.  Some  of  them  had  been 
made  pretty  sick,  but  none  of  them  died. 
A  great  many  interesting  facts  were  de- 
veloped, however,  in  regard  to  the 
physiological  effects  of  such  preserva- 
tives, and  upon  these  data  Professor 
Wiley  based  an  exhaustive  report.  This 
report  condemned  the  use  of  such  pre- 
servatives absolutely  and  unqualifiedly, 
and,  inasmuch  as  Congress  was  disposed 
to  back  up  the  Wiley  conclusions  with 
appropriate  legislation,  there  was  every 
prospect  that  foods  and  drinks  contain- 
ing chemicals  would  be  shut  out  of  the 
market — when,  like  a  bolt  from  a  clear 
sky,  came  intervention  by  Mr.  Roosevelt, 


appointing  the  board  of  experts  to  re- 
view Professor  Wiley's  decisions. 

The  board  is  composed  of  Prof.  Ira 
Remsen;  Prof.  Russell  H.  Chittenden, 
of  the  Sheffield  Scientific  School  of  Yale 
University;  John  H.  Long,  Professor  of 
Chemistry  in  the  Medical  School  of  the 
Northwestern  University,  and  C.  H. 
Herter,  Professor  of  Physiological 
Chemistry,  in  the  College  of  Physicians 
and  Surgeons,  New  York  City. 

These  gentlemen  are  all  scientists  of 
distinction.  Individually,  they  are  per- 
sons whose  judgment  ought  to  be  highly 
respected.  As  a  body,  however,  they 
appear  to  be  inclined  to  take  a  few 
whacks,  so  to  speak,  at  the  government 
bureau  of  chemistry,  and  particularly  at 
Professor  Wiley.  They  are  disposed  to 
take  an  optimistic  view  of  chemical 
adulterations  of  foods  and  drinks.  Why 
discourage  the  manufacturers  of  such 
products  by  telling  them,  roughly  and 
rudely,  that  they  must  put  aside  their 
little  poisons — that  these  poisons  are  un- 
necessary, as  well  as  deleterious,  and 
that,  where  artificial  colorings  are  con- 
cerned, vegetable  substances,  such  as  the 
natural  chlorophyll  of  green  leaves,  must 
be  utilized  instead  of  laboratory  prepara- 
tions ? 

Perhaps  these  gentlemen  are  right. 
They  do  not  assert  that  such  poisons  in 
indefinite  quantities  are  harmless,  but 
merely  that  the  small  percentages  of 
them  commonly  employed  are  unim- 
portant. But  this  is  exactly  where  they 
come  into  collision  with  Professor  Wiley 
and  the  bureau  of  chemistry.  Professor 
Wiley  is  sure  he  knows,  because  he  has 
carefully  watched  the  effects  of  what 
might  be  termed  ordinary  commercial 
doses  of  these  chemicals  upon  healthy 
young  men  under  his  daily  observation. 
Which  is  correct — the  bureau  of  chem- 
istry, or  the  board  of  experts? 

Unfortunately,  from  the  Wiley  point 
of  view,  the  board  of  experts  is  the 
reviewing  authority.  Its  decision  gov- 
erns. There  is  the  matter  of  benzoate 
of  soda  for  example.  The  board  declares 
that,  when  used  in  ordinary  commercial 
quantities,  it  is  harmless.  Professor 
Wiley  asserts  with  emphasis  that  the 
very  opposite  is  the  truth.  It  did,  he 
says,  a  lot  of  mischief  to  the  young  men 
to  whom  he  administered  doses  of  it,  in 
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capsules,  with  the  meals  which  he  fur- 
nished them. 

What  is  benzoate  of  soda?    The  an- 
swer is  that  it  is  a  mixture  of  benzoic 


acid  with  ordinary  sal  soda — carbonate 
of  soda — in  certain  proportions.  In  this 
shape  it  is  conveniently  employed  as  a 
preservative  in  catsups,   jams,   marma- 
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lades,  inferior  wines,  ciders,  and  espe- 
cially soda  syrups. 

For  further  information  on  the  sub- 
ject the  student  may  be  referred  to  a 
textbook  of  chemistry  by  Prof.  Ira 
Remsen,  the  president  of  the  board  of 
consulting  experts  aforementioned.  He 
says  that  benzoic  acid  is  commonly  ob- 
tained from  the  urine  of  horses  and 
cows.  This  fluid  is  evaporated  by  heat 
to  one-half  or  one-third  of  its  normal 
volume,  and  hydrochloric  acid  is  added. 
On  cooling,  hippuric  acid — the  char- 
acteristic acid  of  the  fluid  in  question — 
is  deposited,  and  benzoic  acid  crystal- 
lizes out  of  it  in  the  shape  of  lustrous 
needles  or  scales.  These  scales  and 
needles  are  easily  dissolved  in  hot  water. 

Professor  Remsen  says  that  the  vapor 
of  benzoic  acid  *'acts  on  the  mucous 
membranes  of  the  breathing  passages, 
causing  coughing."  It  is,  then,  an 
irritant.  But  the  experiments  made  by 
the  bureau  of  chemistry,  through  the 
administration  of  the  substance  in  small 
and  repeated  doses,  have  shown  that  it 
has  a  very  injurious  effect  upon  the  kid- 


neys— as  evidenced,  among  other  symp- 
toms, by  the  development  of  hippuric 
acid  in  the  human  urine. 

Professor  Wiley  contends  that  the  use 
of  benzoic  acid,  in  the  form  of  benzoate 
of  soda  or  otherwise,  is  wholly  unneces- 
sary. It  is  not  needed  at  all  as  a  pre- 
servative. The  principal  reason  for  its 
employment,  indeed,  is  to  disguise  in- 
ferior goods.  Take  such  an  article  as 
tomato  catsup  for  example.  If  the  cat- 
sup is  adequately  concentrated,  it  will 
not  ferment  or  deteriorate.  But  the 
manufacturer  finds  it  profitable  to 
dilute  the  product,  and,  when  it  is 
diluted,  benzoate  of  soda  is  required  to 
prevent  fermentation. 

One  of  the  arguments  urged  in  behalf 
of  the  use  of  such  preservatives  is  that 
the  employment  of  the  latter  makes  it 
practicable  to  put  on  the  market  various 
edibles  and  drinkables  at  prices  which 
poor  folks  are  able  to  pay.  It  is  urged 
by  the  bureau  of  chemistry  that  this 
claim  is  in  eflFect  false.  For  the  poor 
man,  though  he  may  pay  a  few  cents  less 
per  bottle  for  his  catsup,  for  instance, 
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in  reality  gives  more  for  the  article  than 
the  rich  man  does,  inasmuch  as  it  is 
more  dilute.  He  gets  actually  less  cat- 
sup for  his  money,  in  point  of  quantity, 
and  an  inferior  article  at  that. 

One  of  the  most  common  of  chemical 
preservatives  in  foods  is  borax — fre- 
quently used  in  the  shape  of  fcoracic  acid. 
It  is  utilized  in  meats,  in  butter,  in  milk, 
and  in  many  other  things.  The  experi- 
ments on  the  "Poison  Squad,"  with  care- 


healthful.  Doses  of  it  were  administered 
to  the  members  of  the  "Poison  Squad" 
sometime^  in  the  form  of  sodium  sul- 
phite, and  sometimes  in  the  shape  of  a 
solution  of  sulphurous  acid  in  water, 
drunk  as  a  beverage.  Among  the  results 
recorded  were  pain  in  the  stomach, 
dizziness,  and  vomiting;  also  a  large  re- 
duction of  the  number  of  red  corpuscles 
in  the  blood.  Persons  affected  were  not 
able  either  to  work  or  to  sleep. 


WEIGHING  OUT  PROVISIONS  FOR  THE  POISON  SQUAD. 


fully  graduated  doses,  showed  that  it 
gave  rise  to  grave  disturbances,  evi- 
denced by  loss  of  weight,  lassitude,  head- 
ache, and  indisposition  to  work. 

One  of  the  most  important  chemical 
preservatives  is  sulphurous  acid,  which 
is  utilized  by  manufacturers  for  clarify- 
ing wines,  to  give  keeping  quality  to 
soda-counter  supplies,  and  for  many 
other  such  purposes.  It  is  commonly 
employed  in  the  making  of  molasses. 
Observations  by  the  bureau  of  chemistry 
indicate  that  it  renders  everything 
touched   by   it   less   palatable   and   less 


The  work  of  ridding  the  body  of  such 
poisons  falls  mainly  upon  the  kidneys, 
which,  even  under  ordinary  circum- 
stances, are  organs  greatly  overworked. 
Saltpetre  —  a  preservative  commonly 
used  for  meats — has  the  additional  dis- 
advantage of  irritating  the  intestines. 
Copper  sulphate,  as  illustrated  by  the 
experience  of  the  "Poison  Squad,"  pro- 
duces nausea  and  loss  of  appetite.  Sali- 
cylic acid  promotes  stomach  trouble  and 
malaise,  while  formaldehyde  exhibits  its 
effects  in  a  general  physical  depression, 
and  sometimes  in  eruptions  of  the  skin. 
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J  OR  more  than  a  third  of 
a  century  the  United 
States  government  has 
been  striving  to  pro- 
vide a  channel  in  the 
lower  Detroit  River 
that  would  prove  equal 
to  the  constantly  in- 
creasing demands  of  marine  interests  on 
the  Great  Lakes.  The  conquest  of  the 
Lime  Kiln  Crossing,  some  fourteen  miles 
below  Detroit,  and  the  most  troublesome 
spot  on  the  inlan^  seas,  has  kept  gov- 
ernment engineers  busy  for  years,  made 
contractors  wealthy,  and  annually  fur- 
nished employment  for  hundreds  of 
skilled  drill  and  dredge  men. 

The  scores  of  smoke  begrimed,  squatty 
looking  drill  boats,  dredges  and  scows 
ranged  all  the  way  from  above  Amherst- 
burg  far  down  into  Lake  Erie  have  been 
a  never  ending  source  of  interest  to  the 
hundreds  of  thousands  of  summer  tour- 
ists traveling  by  water,  and  the  chug- 
chug  of  the  drills,  the  shrill  tooting  of 
whistles  and  the  dull  detonation  follow- 


face  have  been  a  source  of  constant  an- 
noyance to  residents  in  the  vicinity.  All 
this  is  as  nothing,  however,  when  com- 
pared with  the  anxiety  and  financial  loss 
this  spot  has  caused  marine  interests. 
Were  all  the  collisions,  groundings  and 
other  accidents  that  have  taken  place  in 
the  vicinity  of  the  Lime  Kiln  crossing 
to  be  enumerated  the  showing  would  be 
impressive. 

Now  this  most  perplexing  problem  of 
removing  this  hindrance  to  further  ma- 
rine development  is  well  along  toward  a 
solution  that  will,  it  is  confidently  pre- 
dicted, eliminate  trouble  for  all  time. 

The  change  is  being  brought  about 
through  one  of  the  most  remarkable  en- 
gineering feats  on  record,  which  involves 
nothing  less  than  the  construction  of  the 
greatest  cofferdam  the  world  has  ever 
known,  the  pumping  out  of  an  area  more 
than  a  mile  in  length  and  approximately 
one-third  of  a  mile  in  width,  and  cutting 
"in  the  dry"  from  the  limestone  rock 
forming  the  river  bottom  a  course  three 
hundred   feet   in   width   and   a   mile   in 


ing  a  blast  of  dynamite  far  below  the  sur-     length  that  will,  when  comoleted,  accpm- 
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modate  the  largest  vessels  on  the  Great 
Lakes. 

Singularly  enough,  while  improve- 
ments costing  millions  of  dollars  have 
been  made  by  the  government  in  this 
district,  the  present  is  the  first  undertak- 
ing of  any  consequence  in  the  lower 
Detroit  River  where  American  money 
has  been  spent  in  American  waters,  the 
course  now  used  by  vessels  in  passing 
this  most  treacherous  spot,  and  where 
work  has  been  in  progress  for  thirty- four 
years,  lying  wholly  within  Canadian 
boundaries. 

When  in  1874  Congress  made  the  first 
appropriation  of  $25,000  for  improving 
the  Lime  Kiln  crossing  there  was  a  depth 
of  from  twelve  and  one-half  to  fifteen 
feet  of  water  over  the  rocks  that  formed 
a  barrier  between  the  lower  and  upper 
lakes.  Then  "windjammers,"  the  great 
white-winged  sailing  vessels  whose  use- 
fulness has  long  since  been  outlived,  were 
in  evidence,  and  the  thre^-hundred  foot 
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boat  was  looked  upon  as  a  marine  mar- 
vel. Now  the  six  hundred  foot  mark  has 
been  passed  in  marine  architecture;  the 
depth  of  water  at  the  Lime  Kiln  crossing 
has  been  increased  to  twenty-one  feet  and 
is  still  inadequaJ^e;  the  oldtime  sailing 
vessels  have  given  way  to  steam  pro- 
pelled craft  and  rest  in  the  boneyard,  and 
the  tonnage  passing  up  and  down  the 
Detroit  River  during  the  season  of  navi- 
gation is  greater  tharf  at  any  other  point 
in  the  world.  The  massive  freighter 
having  10,000  tons  of  iron  ore  aboard  no 
longer  attracts  attention,  and  the  record 
for  a  wheat  cargo  is  already  well  over 
the  420,000  bushel  mark  for  a  single  trip. 
Day  and  night  during  the  months  when 
the  lakes  and  rivers  are  not  ice  locked 
there  is  a  never  ending  procession  of 
these  monster  boats,  racing  from  one 
end  of  the  lakes  to  the  other  and  back 
again,  discharging  cargoes  in  record 
time,  a  ceaseless  rush  after  dividends 
providing  a  marine  i)ageant  whose  equal 
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can  be  found  nowhere  else,  and  whose 
limitations  have  by  no  means  been 
reached. 

With  this  rush  of  ore  and  grain  from 
Lake  Superior  ports  and  a  like  transfer 
of  coal  and  package  freight  from  the 
Lower  Lakes  to  the  Northwest  conditions 
rapidly  reached  a  point  where  they  were 
at  times  intoler- 
able, and  the  need 
of  further  im- 
provements became 
imperative. 

It  was  slow  work 
drilling  and  blast- 
ing and  dredging 
at  the  Lime  Kiln 
crossing  in  such  a 
manner  that  com- 
merce would  not  be 
interfered  with. 
The  winter  months, 
when  work  could 
have  been  pushed 
without  interrup- 
tion by  vessels, 
brought     enforced 

idleness  because  of  ice  and  the  fact  that 
dynamite  can  not  be  used  effectively  in 
water  of  such  low  temperature  as  pre- 
vails at  this  time. 

Inch  by   inch  the  battle  against  the 


rocky  barriers  was  waged,  and  as  fast  as 
the  waters  at  the  Lime  Kiln  crossing 
were  deepened  vessel  builders  increased 
the  draught  of  the  new  boats  accord- 
ingly. It  was  a  race  between  the  dredge- 
men  on  the  one  hand  and  vessel  interests 
on  the  other,  in  which  the  latter  were 
often  placed  at  a  serious  disadvantage 
by  adverse  winds 
that  lowered  the 
level  at  the  cross- 
ing to  a  point 
where  the  big 
freighters  could 
not  slip  across  the 
barrier  of  rocks 
until  the  gale  had 
subsided,  thus  en- 
tailing delays  that 
proved  costly. 

Threading     the 
narrow  and  tortu- 
ous course  required 
a    high    degree    of 
seamanship  at  best, 
and  the   rapid   in- 
crease in  the  num- 
ber   of     vessels     resulted     in     conges- 
tion  at  this  point   leading  to   frequent 
mishaps. 

Then  the  government  decided  to  end 
the  trouble  and  provide  a  new  channel  to 
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the  west  of  the  present  one  which  would 
be  sufficient  for  all  time,  giving  a  course 
for  downbound  boats  and  permitting  up- 
bound  craft  to  use  the  present  one. 

Using  Stony  Island,  a  marshy  tract 
some  few  acres  in  extent,  as  a  starting 
point,  the  contractors  began  construc- 
tion of  the  largest  cofferdam  ever  under- 
taken. Dredges  were  used  in  casting  up 
the  walls  of  rock  and  clay,  taken  from 


End  of  Air  Lift  Flumr,  Through  Which  50.000.000  Gallons  of 
Water  Passed  Every  Twenty-Four  Hours. 


the  river  bed  at  various  points  in  the 
new  channel  where  excavation  in  the  old 
way  was  comparatively  easy.  An  area 
2,800  feet  in  length  and  with  an  average 
width  of  1,600  feet  was  enclosed  by  a 
wall  some  forty  feet  through  at  the  base, 
reaching  ten  feet  above  the  surface  of 
the  river,  and  at  the  top  being  wide 
enough  to  permit  the  laying  of  a  narrow 
gauge  railroad  track  if  desired. 

It  was  no  easy  task  constructing  this 
dam.  The  current  at  this  point  is  very 
swift,  and  powerful  eddies  were  formed 
by  an  abandoned  railroad  pier  at  the 
upper  end  of  the  dam.  To  add  to  the 
troubles  of  the  contractors  there  was  the 
constant  wash  from  passing  vessels,  these 
factors  not  only  having  to  be  reckoned 
with  at  the  time  but  the  possibility  of 
trouble  from  this  source  in  future 
guarded  against.  Several  months  were 
required  to  complete  this  wall,  capable  of 
withstanding  the  terrific  strain  to  which 
it  was  destined  to  be  subjected.    Once  it 


was  finished,  the  real  danger  confronted 
the  contractors,  the  success  or  failure  of 
the  undertaking  depending  entirely  on 
developments  at  this  stage. 

Two   twelve-inch   centrifugal    pumps, 
each  with  a  capacity  of  6,000,000  gallons 
of  water  every  twenty-four  hours,  and  a 
battery  of  fifty  air  lifts,  with  a  combined 
capacity  of  50,000,000  gallons  daily,  were 
started,  and  the  flood  inside  the  coffer- 
dam began  to  recede.     In 
spite  of  the  magnitude  of 
the  job,   so  thorough  had 
been  the  work  of  building 
_  the  dam  that  no  leaks  of 

consequence  developed,  and 
within  ten  days  after  the 
first  water  found  its  way 
through  the  pumps  one 
hundred  and  thirty  acres  of 
the  river  bed  was  exposed 
so  completely  that  it  was 
possible  to  walk  dryshod 
over  the  entire  area. 

Marine  men  who 
watched  the  progress  from 
the  outset,  and  who  had 
scoffed  at  the  possibility  of 
success,  stood  aghast  when 
from  the  deck  of  their  own 
vessel  passing  within  a  few 
hundred  feet  of  it  they  be- 
held the  great  gash  in  the 
river.  Veteran  contractors  who  scouted 
the  idea  of  working  in  this  manner  were 
compelled  to  admit  that  they  were  wrong. 
With  the  water  out  of  the  cofferdam, 
excavating  was  undertaken.  Great  tow- 
ers, more  than  one  hundred  feet  in 
height,  and  mounted  on  tracks  permit- 
ting their  being  moved  wherever  desired, 
were  erected  720  feet  apart,  being  con- 
nected by  cableways  capable  of  sustain- 
ing a  weight  of  ten  tons,  arid  on  which 
ran  ten-ton  "skips"  or  trays,  operated  by 
compressed  air  and  manipulated  so  that 
they  could  be  dumped  in  midair  without 
the  slightest  delay. 

Channelers  were  put  at  work,  these 
knife-like  devices  cutting  courses 
through  the  rock  lengthwise  of  the  chan- 
nel and  some  six  feet  apart.  At  regular 
distances  across  the  proposed  channel 
holes  were  drilled  at  angles,  filled  with 
dynamite,  and  the  charge  exploded. 
Then  the  sixty-five  ton  steam  shovels 
were  put  in  operation  loading  the  skips. 
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and  the  task  of  gouging  out  a  channel 
through  the  solid  Niagara  limestone  was 
well  under  way. 

It  all  seems  simple  enough  on  paper, 
but  it  involves  one  of  the  greatest  en- 
gineering feats  of  modem  times.  For  a 
distance  of  approximately  one  mile  it  will 
be  necessary  to  hew  a  course  300  feet 
wide  and  with  an  average  depth  through 
the  solid  rock  of  nineteen  feet.  In  round 
numbers  1,500,000  cubic 
yards  of  rock  will  have  to 
be  removed,  at  a  cost  of 
$1,000,000. 

Before  the  first  coffer- 
dam had  been  completed, 
dredges  were  at  work  on 
two  others  which  will  join 
it,  both  being  the  same 
width,  one  having  a  length 
of  1,500  feet  and  the  other 
1,200.  When  these  are 
completed  and  pumped  out 
the  center  walls  will  be  re- 
moved, giving  a  clear 
stretch  for  the  channelers 
and  .shovel  men,  of  5,500 
feet,  or  considerably  more 
than  a  mile.  When  the  last 
of  the  rock  has  been  re- 
moved, a  task  that  will  re- 
quire two  years  of  work- 
ing day,  and  night,  the  end  walls  will  be 
cut  away  and  the  water  let  into  the 
channel,  the  side  walls  of  the  cofferdam 
being  left  intact  as  a  guide  for  vessel- 
men  and  for  use  should  it  ever  be 
deemed  advisable  to  widen  the  channel  in 
the  same  manner. 

The  new  channel,  named  after  William 
Livingstone,  president  of  the  Lake  Car- 
riers' Association,  will  be  some  fourteen 
miles  in  length,  including  the  mile  that 
will  be  done  in  the  dry,  and  will  cost, 
when  completed,  $2,000,000.  It  will  give 
a  course  with  an  average  depth  of  twen- 
ty-two feet  from  mean  level. 

Working  in  the  dry  involves  a  deal  of 
detail  and  preparation  unknown  in  the 
old  subaqueous  plan,  although  far  more 
expeditious  and  consequently  cheaper. 
Every  bit  of  machinery  at  Stony  Island 


is  operated  by  compressed  air,  two  com- 
pressors with  a  combined  capacity  of 
1,000  horsepower  being  employed.  These 
take  5,300  feet  of  fresh  air  every  minute, 
compress  it  to  a  pressure  of  ICO  pounds 
per  square  inch,  and  transmit  it  to  vari- 
ous points,  in  some  instances  the  air  being 
reheated  before  being  used,  thus  greatly 
increasing  the  efficiency.  In  addition  to 
the  compressor  plant  and  boiler  rooms, 


Section  of  Cofferdam  Before  It  Was  Timbered  Out. 


there  are  the  great  towers  running  on 
tracks,  with  their  ten-ton  cableways,  the 
pumps,  the  steam  shovels,  the  channel- 
ers, a  complete  railroad  system  with 
locomotive,  and  numerous  other  mechan- 
ical appliances. 

A  village  complete  in  every  detail  has 
been  established  at  Stony  Island  and 
populated  by  the  hundreds  of  men  em- 
ployed on  the  work  and  their  families. 
There  are  pretentious  dwellings,  a  gen- 
eral store,  a  public  school  with  a  teacher 
hired  by  the  company,  a  church,  dance 
hall,  everything,  in  fact,  but  a  saloon  and 
a  jail.  It  is  a  rule  of  the  contractors 
not  to  permit  a  drop  of  liquor  on  the 
island,  which  they  rule  absolutely,  and  in 
spite  of  a  considerable  foreign  popula- 
tion it  is  doubtful  if  a  more  orderly  com- 
munity could  be  found  in  the  world. 
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MOTOR-BOATING  FOR  PLEASURE 

By  DARWIN  S.  HATCH 


[E  have  become  accus- 
tomed to  thinking  of 
motor-boating  as  one 
of  the  sports  of  the 
rich.  But  when  we 
learn  that  full  sized 
motor  -  boats  can  be 
bought  for  less  than  a 
hundred  dollars  we  begin  to  realize  how 
mechanical  development  has  enabled  the 
man  of  small  means  to  enjoy  the  recrea- 
tions of  his  wealthy  neighbor. 

The  uncertainty  of  sails  and  the  skill 


waterway  is  dotted  with  these  swift  little 
craft. 

Motor-boats  mean  only  the  racing  type 
to  most  people,  but  it  is  in  the  more  com- 
fortable and  safe  moderate  speed  boats 
that  the  most  pleasure  is  found.  There 
are  as  many  different  types  of  motor- 
boats  as  there  are  of  automobiles.  The 
cruising  type,  built  for  moderate  speed, 
safety,  reliability,  and  fuel  economy  has 
the  widest  use.  They  can  go  where  the 
pleasure  steamer  cannot;  can  keep  pace 
with  the  fastest  yacht,  and  can  be  han- 


A  SPEEDY  CRAFT  SUCH   AS  THIS  OFFERS  AN  EXHILARATION  UNKNOWN  IN  ANY  OTHER 

SORT  OF  BOAT. 


required  in  handling  them  make  their 
use  rather  limited.  The  expense  and 
weight  involved  have  a  like  effect  on 
steam  propulsion.  The  motor-boat  has 
none  of  these  drawbacks,  and  its  ease  of 
operation  and  wide  adaptability  have 
given  it  the  popularity  it  deserves.  Little 
more  than  a  decade  has  passed  since  the 
first  motor-boats  began  to  develop  from 
the  so-called  "naphtha  launches."  Now 
every   harbor  and  nearly   every   inland 

n2 


died  in  hundred  of  situations  where  the 
steam  yacht  would  be  helpless.  A  boat 
of  this  type  has  made  the  trip  from  New 
York  to  New  Orleans  through  the  inland 
waterways,  and  all  on  her  own  bottom. 
The  route  lay  through  the  Hudson,  Erie 
Canal,  Great  Lakes,  Illinois  and  Michi- 
gan Canal,  and  the  Mississippi. 

A  sixteen  foot  motor-boat  fitted  with 
a  two  horse-power  engine  and  capable 
of  a  speed  of  five  miles  an  hour  can  be 
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obtained  for  as  low  as  $200. 
The  cost  of  running  is  very 
low,  as  the  ordinary  two 
horse-power  engine  of  the 
two-cycle  type  will  require 
about  five  cents  per  hour 
for  gasoline.  The  first  cost 
and  expense  of  operation, 
of  course,  increase  rapidly 
with  larger  boats,  higher 
speeds  and  more  elegant 
furnishings. 

A  boat,  to  give  satisfac- 
tory service,  must  be  prop- 
erly designed.  With  the 
exception  of  the  ports 
along  the  Atlantic  Coast 
and  in  the  Great  Lakes, 
there  are  few  boat  builders 
who  have  any  conception 
of  the  modern  boat  and 
who  could,  by  any  possibil- 
ity, design  a  model  that 
would  be  up-to-date,  or 
who  have  the  facilities  to 
build  the  frames  properly 
after  it  has  been  designed. 
The  transportation  charges 
on  completed  boats  are  very 
high,  unless  the  purchaser 
lives  on  a  water  route 
where  the  boat  can  be 
delivered  under  its  own  power.  The 
freight  often  costs  as  much  as  the  boat 
does  if  it  goes  to  any  distant  point. 

Several  manufacturers  of  motor  boats 
make  a  specialty  of  selling  the  frames  of 
the  boats  and  shipping  them  in  a 
"knocked-down"  or  unassembled  condi- 
tion. The  purchaser  reassembles  the 
frames^and  completes  the  boat,  according 
to  the  manufacturers'  directions.  The 
first  cost  and  the  freight  on  crated  boat 
material  is  only  a  small  fraction  of  that 
for  the  completed  boat.  If  the  purchaser 
of  properly  constructed  frames  happens 
to  live  where  he  can  buy  the  other  lumber 
necessary  for  the  completion  of  his  boat 
at  home,  he  also  saves  the  freight  on  this 
material. 

"What!  Ibuildajjoatr  yousay.  "I 
would  very  much  enjoy  running  a  boat 
built  by  myself,  but  I  don't  know  a  keel 
from  a  rudder."  If  these  frames  are  fur- 
nished by  a  reputable  company,  there  is 
always  furnished  with  them  full-sized, 
exact  paper  patterns  from  which  to  cut 


A  Type  of  Boat  That  Serves  Well  as  a  Pleasure  Craft  for 
Family  and  Friends. 


the  planking,  and  complete  detailed  illus- 
trated working  instructions  for  complet- 
ing the  boat  ready  for  the  water.  Where 
these  frames  are  properly  made  in  a  boat- 
building factory;  where  they  have  been 
fitted  and  finished  to  the  minutest  detail ; 
where  every  rib  has  been  bent  to  its  exact 
shape,  stayed  and  beveled  for  the  plank- 
ing; where  all  the  parts  which,  through 
any  error  on  the  part  of  the  purchaser, 
might  be  reassembled  incorrectly,  have 
been  finished  permanently,  ready  for  the 
water,  and  where  these  frames  have  been 


Canoe  Propelled  by  Electric  Power. 
Note  the  small  space  occupied  by  the  motor. 
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A  Racing  Craft    the  Joy  of  Summer  Holidays, 

set  up  \)y  expert  boat  builders,  trued  and 
tested,  ready  for  the  planking  before*  tak- 
injgf  apart  for  crating  and  shipment,  the 
technical  part  is  done,  and  any  purchaser 
of  ordinary  intelligence  can  finish  the 
boat  and  make  as  good  a  job  of  it  as 
could  the  best  boat  builder.  The  balance 
of  the  work  after  the  frames  are  ready 
is  a  simple  carpenter's  proposition,  and 
requires  no  extraordinary  skill  and  no 
particular  m'echanical  ability.  Beside  this, 
if  the  purchaser  does  not  wish  to  go  to 
the  trouble  of  completing 
the  boat  himself,  he  can 
hire  any  ordinary  house 
carpenter  at  far  less  than 
boat-builders'  wages  to 
complete  the  boat  for  him. 
From  frames  of  the  kind 
mentioned,  especially  if 
they  are  sent  to  any  point 
where  there  is  a  high 
freight  rate,  the  boat  can 
be  put  in  the  water,  ready 
to  run,  for  one-third  to  one- 
half  the  cost  of  an  equally 
good  completed  boat  pur- 
chased from  a  reputable 
boat  builder. 

The  size  of  motor  to  be 
used  in  the  boat  will  dep^d  upon  the  type 
and  size  of  the  boat  and  the  speed  desired. 
Boat-makers  will  recommend  the  best  size 
of  motor  to  use  under  the  given  condi- 


tions. Motors  are  built  of  two  distinct 
types,  the  two-cycle  motor  and  the  four- 
cycle motor.  This  depends  upon  the  num- 
ber of  active  impulses  for  each  stroke  of 
the  piston.  There  is  little  choice  usually 
between  the  two  types.  The  two-cycle 
motor  is  lighter  and  simpler  while  using 
a  little  more  fuel  per  horse-power  than 
the  four-cycle  motor.  The  former  is 
used  the  more  widely  for  marine  pur- 
poses, while  the  latter  has  monopolized 
the  stationary  field  and  is  being  adopted 
to  some  extent  for  the  larger  boats. 

If  the  piston  rings  are  accurately 
fitted,  a  multiple  cylinder  engine  may  be 
"started  on  the  spark,"  that  is,  without 
cranking.  One  manufacturer  makes 
three-port,  two-cycle  engines  arranged 
to  start  by  pushing  a  button,  an  opera- 
tion as  simple  as  turning  on  an  electric 
light.  The  theory  is  that  when  an  engine 
is  stopped,  an  unexploded  charge  re- 
mains in  the  cylinder,  and  when  a  spark 
is  brought  in  contact  with  this  charge, 
it  explodes  it  and  drives  the  piston  down. 
An  explosion  is  made  automatically  in 
another  cylinder  and  the  engine  con- 
tinues to  run.  To  start  an  engine  with  a 
push  button  it  is  necessary  that  the 
piston  be  on  the  downward  stroke.  If 
it  is  on  the  upward  stroke,  the  engine 
will  start  in  the  wrong  direction.  A 
push-button  switch  having  a  button  for 
each  cylinder  is  furnished  and  the  fly- 
wheel is  provided  with  a  mark  showing 


An  Ordinary  Row-boat  Equipped  with  a  Detachable  Motor. 


in  which  cylinder  to  make  the  spark. 

Another  company  advertises  an  engine 
which  it  is  so  confident  will  always  start 
without  cranking  that  it  never  furnishes 
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a  crank.  This  engine  is  also  revers- 
ible and  requires  neither  a  reversing 
clutch  nor  a  reversible  propeller.  In 
nearly  all  cases,  a  reversing  mechanism 
is  necessary  to  change  the  direction  of 
motion  of  the  boat.  This  is  often  accom- 
plished in  the  smaller  boats  by  means  of 
a  reversible  propeller.  In  the  larger 
sizes,  a  reversing  gear  is  used  to  make 
the  propeller  turn  in  the  opposite  direc- 


foot  dingey  at  the  rate  of  six  miles  per 
hour. 

While  most  of  us  prefer  to  be  com- 
fortable and  safe  rather  than  speedy,  to 
many  the  delights  of  high  speed  and  the 
excitement  of  racing  strongly  appeal. 
Motor-boat  racing  offers  all  the  excite- 
ment of  automobile  racing  with  few  of 
its  dangers.  There  are  many  speed- 
launches  and  racers  on  the  market,  al- 


THE  ROBERTA,  A  CURIOUS  BUT  COMFORTABLE  LOOKING  CRAFT. 


tion  to  the  engine  crank  shaft,  and  thus 
make  the  boat  "go  astern." 

No  discussion  of  this  subject  would 
be  complete  without  mentioning  the  so- 
called  "out-board  outfit."  This  is  a  com- 
bination of  motor,  tiller,  and  propeller 
that  can  be  attached  to  the  stem-post  of 
any  small  boat.  Tightening  with  a 
wrench  three  bolts  in  two  clamps  that 
grip  the  upper  and  lower  ends  of  the 
post  is  all  that  is  required.  No  alteration 
in  the  boat  is  necessary,  and  no  tool 
other  than  a  wrench  is  required.  Not 
only  can  it  be  quickly  attached  to  any 
boat,  but  it  can  be  as  quickly  detached, 
and  packed  away  in  a  box  in  which  it  is 
carried.  It  takes  from  two  to  five 
minutes  to  fit  up  any  boat  ready  to  run 
with  this  outfit.  It  gives  a  good  rate 
of  speed,  too,  for  it  will  drive  a  twelve 


though  comfort  and  seating  capacity 
have  been  made  secondary  to  speed.  A 
forty-foot  racer  with  a  fifty  horse-power 
engine  will,  if  properly  designed,  main- 
tain a  speed  of  from  twenty  to  thirty 
miles  an  hour.  The  engine  for  the  pur- 
pose must  be  very  carefully  selected  in 
regard  to  lightness  and  reliability. 

A  motor  boat,  the  Roberta,  of  a  new 
type  has  recently  been  put  in  service  in 
Pittsburgh  waters  by  its  inventor,  Fred  J. 
Heavens,  an  electrical  engineer  of  that 
city,  member  of  the  American  Institute 
of  Electrical  Engineers. 

His  most  radical  departures  from  the 
conventional  forms  of  boat  construction 
are  the  placing  of  the  propeller  under 
the  middle  of  the  hull,  and  the  absence 
of  a  keel,  the  skag  taking  the  place  of  the 
latter.  This  skag  is  one-quarter  inch  by 
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one  and  one-half  inch  flat  iron  on  edge 
and  gives  sufficient  steering  way  for  all 
purposes.  The  inventor  claims  that  in- 
creased speed  is  obtained  by  placing  the 


The  Broad.  Staunch-Built  Kind  That  Assures  Safety  to  the 
Pleasure  Seeker. 


propeller  under  the  middle  of  the  boat, 
as  the  power  is  thus  applied  more  ad- 
vantageously, through  the  fact  that  the 
purchase  of ^  the  flukes  against  the  water 
is  constant  at  all  points  on  the  circle 
described    by    the    revolving    propeller. 


This  is  due,  first  to  the  fact  of  the  bottom 
of  the  boat  being  perfectly  flat,  and,  con- 
sequently, not  disturbing  the  water  to  so 
great  an  extent  as  would  a  round  hull, 
and,  second,  to  the  weight 
of  the  boat  on  the  water 
being    directly    above    the 
propeller,   thus  giving  the 
latter  a  solid  body  of  water 
in  which  to  work. 

Another  unusual  feature 
of  this  boat  is  in  the  placing 
of  the  engine,  which  is  set 
only  four  feet  from  the 
front,  whereas  the  ordinary 
plan  is  to  have  it  in  the 
rear,  or  at  the  most,  not 
•  more  than  '  one--third  the 
distance  f  f oni  the  stem.  As 
the  engine  of  the  Roberta 
weighs  only  thirty-five 
pounds  it  was  feasible  to 
put  it  in  front.  Small  as  it 
Js  and  with  only  one  and 
o  n  e-h  a  1  f  horse-power  it 
drives  the  natty  little  boat 
.^through  still  water  at  the  ' 
rate  of  six  miles  an  hour. 
The  craft's  towing  power  is 
extraordinary,  as  was  well 
shown  on  one  occasion 
when  it  towed  a  flat  boat 
ten  by  twenty-five  feet, 
feet  high  with  camp  equip- 
containing  three  passen- 
gers, besides  three  other  persons  in  the 
boat  itself— all  this  against  a  stiff  current 
in  the  Allegheny  River,  a  feat  its  in- 
ventor is  doubtless  proud  of. 
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THE  NEW  SCHNEIDER  AEROPLANE. 
Side  view  of  machine  for  which  irreat  things  arc  prophesied. 


THE  LATEST  IN  FLYING  MACHINES 

An  Aeroplane  that  Must  Fly 
By  C.  F.  CARTER 


'  N  a  disreputable  looking 
shed  at  Morris  Park 
Race  Track,  New 
York,  is  housed  the 
latest  development  in 
aeroplanes.  It  em- 
bodies, and  improves 
upon,  all  the  good 
points  in  the  Wright  and  Farman  ma- 
chines, the  most  successful  of  its  prede- 
cessors, and  has,  besides,  many  important 
innovations  introduced  by  the  inventor, 
Frederick  Ernst  Schneider  of  Brooklyn. 
As  Schneider's  machine  has  never  yet 
left  the  ground  all  these  positive  asser- 
tions and  much  more  to  the  same  purpose 


are  based  solely  on  what  everybody  says, 
the  term  "everybody"  being  limited  in 
this  connection  to  everybody  at  Morris 
Park.  The  famous  old  race  track  having 
outlived  its  usefulness  as  a  betting  ring, 
at  least  while  Governor  Hughes  occupies 
the  executive  office  at  Albany,  it  has  been 
leased  to  the  Aeronautic  Society,  a  cor- 
poration composed  of  enthusiasts  on  the 
subject  of  mechanical  flight.  The  long 
rows  of  stables,  that  once  sheltered 
pampered  horses  which  gave  frequent 
demonstrations  of  their  inability  to  run 
as  fast  as  some  other  horse,  are  now 
filled  with  industrious  inventors  toiling 
behind  locked  and  guarded  doors  upon 
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Frederick  Ernst  Schneider.  Whose  Aeroplane  is 
Said  to  Mark  a  Forward  Step  in  Aeronautics. 


weird  looking  contrivances  with  which 
they  hope  to  prove  their  power  to  out- 
speed  any  horse  without  the  trouble  of 
running  at  all.  The  biggest  shed  is  de- 
voted to  an  aeronautic  academy  where, 
on  Saturdays  and  Sundays,  a  large  class 
gathers  for  instruction  in  the  science  of 
aerial  navigation. 

The  Schneider  aeroplane,  being  at 
present  less  notable  for  what  it  has  done 
than  for  what  it  is  going  to  do,  is 
obliged  temporarily  to  divide  public  in- 
terest with  the  impressive  fact  to  which 
it  has  called  attention :  that  knowledge  of 
aerial  navigation  has  now  progressed  so 
far  that  men  versed  therein  can  predict 
in  advance  of  its  trial  trip  what  a  flying 
machine  will,  or  will  not,  do  with  all  the 
assurance  with  which  the  performance 
of  an  automobile  can  be  foretold. 

Speaking  of  automobiles,  the  scenes  at 
Morris  Park  afford  a  striking  parallel  to 
an  event  at  the  dawn  of  the  automobile 
era.  Fourteen  years  ago  the  first  auto- 
mobile "race"  ever  attempted  in  America 
was  held  at  Washington  Park  Race 
Track  in  Chicago.  As  photographer  for 
the  Record-Herald,  under  the  auspices  of 
which  the  meeting  was  organized,  it  was 
my  privilege  to  witness  those  first  'feeble 
attempts  at  motoring.  As  none  of  the 
few  uncouth  machines  entered  could 
stagger  around  the  smooth  track  without 


frequent  stops  for  adjustment,  repairs  or 
rebuilding,  I  had  no  difficulty  whatever 
in  getting  all  the  photographs  required. 

Just  as  there  are  today  multitudes  who 
simply  know  that  flying  machines  can 
never  fly,  so  fourteen  years  ago  there 
were  quite  as  many  who  could  prove  that 
automobiles  never  could  get  over  the 
ground.  One  Chicago  newspaper  in  par- 
ticular derived  several  columns  of  amuse- 
ment from  the  absurdity  of  the  attempted 
race.  To  go  a  little  further  back,  an 
officer  of  the  Erie  Railroad  in  1837  dem- 
onstrated conclusively  by  an  algebraic 
formula  that  a  locomotive  could  not 
move  up  an  ascending  grade  by  its  own 
power ;  yet  at  that  time  a  locomotive  built 
by  William  Norris  had  been  running  up 
a  grade  of  367  feet  to  the  mile  at  Phila- 
delphia daily  for  eight  months. 

The  flying  machines  at  Morris  Park 
seem  no  more  fantastic  than  the  auto- 
mobiles at  Washington  Park  appeared 
fourteen  years  ago.  Probably  they  re- 
semble the  efficient  flying  machine  as  it 
will  be  developed  in  the  future  about  as 
much  as  the  extraordinary  contrivances 
then  exhibited  at  Chicago  looked  like  a 
1909  model  touring  car.  If  the  flying 
machine  fourteen  years  hence  has  more 
broken  necks  to  its  credit  than  the  auto- 
mobile has  scored  in  its  time  it  will  have 
done  wonders. 


A  Front  View  of  the  Schneider  Aeroplane. 

One  very  great  advantage  which  the 
devotees  of  aerial  navigation  have  over 
the  pioneers  who  developed  the  automo- 
bile is  that  they  will  not  have  to  devise 
and  perfect  a  motor  before  they  can  make 

any  progress.  In  response  to  the  require- 
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THE  SILVER  DART, 
One  of  the  aeroplanes  which  has  made  recent  successful  fligrhts. 


ments  of  the  automobile  and  the  motor 
boat  the  gasoline  engine  has  been  de- 
veloped to  a  wonderful  degree  of  effi- 
ciency. All  the  aviator  has  to  do  is  to 
find  out  exactly  what  he  requires  and 
then  adapt  the  already  perfected  motor 
to  his  needs. 

This  brings  up  the  reason  why  the 
Schneider  aeroplane  has  not  yet  flown. 
It's  all  in  the  motor.  The  engine  adopted 
had  behaved  itself  irreproachably  on 
automobiles  and  motor  boats  and  under 
sundry  other  try- 
ing conditions ;  but 
the  instant  it  was 
called  upon  to  pro- 
pel a  flying  ma- 
chine it  balked  and 
bucked  and  sulked 
and  did  everything 
a  depraved  motor 
possibly  could  do 
but  run  decentl>. 
But  the  German 
inventor,  with  the 
impertu  rbable 
equanimity   of   his 
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A  Test  of  the  United  States  Army  Dirigible. 
THE  Baldwin. 


race  chastened  by  three  years'  service 
in  the  navy  of  the  Fatherland,  tinkers 
on  unruffled.  By  and  by  he  will  con- 
quer that  motor  and  then 

Well,  everybody  says  he  simply  m'ust 
fly  because  his  machine  is  so  correct  in 
design  that  it  cannot  do  anything  else. 
If  everybody  is  right  in  this  prognosis  it 
becomes  of  interest  to  learn  how  a  ma- 
chine can  be  so  built  as  to  make  flight 
certain. 
To  begin  with,  the  Schneider  aeroplane 
is  much  like  that  of 
the  Wright  Broth- 
ers in  general  ap- 
pearance. That  is 
to  say,  the  most 
conspicuous  fea- 
ture is  the  double 
planes,  frames 
thirty  feet  wide  by 
six  feet  long,  as 
compared  with 
forty  feet  by  six 
and  a  half  feet,  the 
dimensions  of  the 
Wright    planes, 
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over  which  is  tightly  stretched  muslin 
treated  by  a  secret  process  to  make  it 
water  and  air  tight.  The  planes,  which  are 
spaced  five  feet  apart,  are  curved  down- 
ward at  the  rear.  The  total  length  of  the 
machine  from  the  tip  of  the  snout  to  the 
tip  of  the  rudder  is  twenty-eight  feet.  The 
frame  work  is  of  ash,  braced  with  piano 
wire  and  so  strongly  constructed  that  it 


withstood  unharmed  a  test  in  which  two 
men  weighing  two  hundred  pounds  each 
swung  themselves  from  opposite  ends. 
The  total  weight  of  the  machine  is  four 
hundred  and  fifty  pounds,  as  compared 
with  nine  hundred  pounds,  the  weight  of 
the  Wright  machine,  and  eleven  hundred 
pounds,  the  weight  of  the  Farman  aero- 
plane. 


THE  LOON  IN  ONE  OF  HER  EXPERIMENTAL  STARTS  FROM  THE  SURFACE  OF  A  LAKE. 
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The  front  rudder,  whjch  is  used  for 
ascending  and  descending,  is  twelve  feet 
wide  by  three  and  a  half  feet  deep.  It 
is  supported  horizontally  on  a  snout  ex- 
tending eight  feet  in  front  of  the  planes. 
The  snout  is  a  framework  of  ash  over 
which  muslin  is  stretched  about  three 
feet  in  diameter  at  the  base  where  the 
pilot  sits  and  tapering  to  a  wedge-like 
tip  at  the  front. 

In  addition  to  this  front  rudder  there 
is  a  plane  four  by  eight  feet  over  the 
rear  rudder,  the  principal  use  of  which 


horizontal  plane.  As  the  motor  is  geared 
to  twelve  hundred  revolutions  per  minute 
it  is  expected  to  answer  the  purpose  of 
a  gyroscope  in  keeping  the  airship  on  an 
even  keel.  The  motor  is  exceptionally 
light  and  powerful,  being  rated  at  thirty- 
six  horse-power,  as  compared  with 
twenty-five  horse-power  of  the  Wright 
Brothers  aeroplane,  and  weighing  but 
ninety-seven  pounds. 

To  help  out  the  gyroscopic  motor  in 
preventing  awkward  spills,  there  is  an- 
other notable  new  feature  in  the  form  of 


THE  JUNE  BUG  IN  A  SUCCESSFUL  CROSS  COUNTRY  SAIL. 


is  to  balance  the  machine  but  which  will 
also  help  in  ascending  and  descending. 

Most  important  of  the  innovations  in- 
troduced are  the  means  provided  for 
maintaining  equilibrium.  One  of  these 
means  is  the  motor  itself.  The  motor 
differs  from  others  in  having  a  fixed 
crank  shaft  around  which  the  five  cylin- 
ders revolve.  The  inventor  of  this  motor 
intended  among  other  things  that  the 
revolving  cylinders  should  cool  them- 
selves by  their  rapid  motion  through  the 
air.  Also  the  flying  mass  of  metal  makes 
an  excellent  substitute  for  a  flywheel 
without  any  addition  to  the  weight. 

As  adapted  to  the  Schneider  aeroplane 
the  crank  shaft  is  mounted  vertically  so 
that  the  cylinders  revolve  around  it  in  a 


equilibrium  planes,  six  feet  by  three  and 
a  half  feet,  hinged  at  their  centers  at 
either  end  of  the  main  frame  between  the 
principal  planes.  These  equilibrium 
planes,  which  can  be  moved  up  or  down 
at  the  will  of  the  pilot,  are  so  arranged 
that  when  one  tilts  down  the  other  tilts 
up,  and  vice  versa. 

Still  another  feature  which  is  expected 
to  contribute  to  steadiness  of  motion  is 
the  triple  screws.  These  have  two  blades 
each  and  are  six  feet  in  diameter.  One 
screw  immediately  back  of  the  motor  is 
run  by  a  very  short  counter  shaft.  The 
other  two,  one  on  either  side  of  the  center 
screw  and  a  little  above  it,  are  run  by 
chain  gear.  The  chains  run  through 
tubes  and  the  sprocket  wheels  are  cov- 
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ered  over,  so  as  to  prevent  the  possibility 
of  fouling.  If  one  screw  breaks  down 
the  machine  can  be  navigated  by  the 
other  two,  or  even  by  one. 

The  machine  is 
steered  laterally 
by  means  of  three 
rudders.  The 
principal  o  n  e  is 
ten  feet  back  of 
the  main  planes 
and  is  mounted 
on  the  same  shaft 
as  the  rear  sup- 
porting wheel, 
which  is  covered 
with  muslin,  mak- 
ing the  total  sur- 
face of  the  rudder 
ten  square  feet. 
At  each  lower 
front  corner  of 
the  main  planes  is 
an  auxiliary  rud- 
der* with  an  area  of  five  square  feet. 
These  work  with  the  main  rudder.  The 
auxiliary  rudders  also  serve  the  purpose 
of  supports  in  alighting,  so  that  there  is 
little  danger  of  the  corners  of  the  planes 


The  Girard  Airship. 
A  novel  creation  designed  by  a  Kansan. 


breaking  by   running   into   the  ground. 
The  machine  when  at  rest  is  supported 
on  three  wheels  with  pneumatic  tires  and 
with  springs  to  ease  the  shock  of  alight- 
ing. The  perverse 
motor    worked 
^        long  enough  to 
show   that  the 
triple  screws  will 
drive  the  machine 
along  the  ground 
at  good  speed  and 
that     it     can    be 
steered  by  means 
of  the  rear  wheel 
on  the  rudder 
post.    Hence    the 
inventor  expects 
to  be  able  to  start 
anywhere  without 
assistance  and  to 
alight  with  equal 
facility. 
The  operator, 
who     sits     between     the     two     main 
planes   at  the    level   of   the   lower   one 
and  at  its  front  edge  with  his  legs  pro- 
tected from  the  wind  by  the  base  of  the 
snout,  has  four  steering  wheels  to  man- 


THE  FRENCH  FLYER  DELAGRANGE. 
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age.  Three  of  these  mounted  on  the 
same  shaft  directly  in  front  of  him  are 
worked  by  the  hands,  while  the  fourth 
which  controls  the  back  plane,  is  oper- 
ated by  his  feet. 

The  inventor  is  an  expert  machinist 
who  learned  his  trade  with  German  thor- 
oughness in  the  "old  country."  He  came 
to  America  five  years  ago  and  has  since 
been  employed  as  an  erecting  engineer. 
He  has  constructed  a  number  of  dairy 
plants  for  Nathan  Straus,  the  philan- 
thropist, in  the  United  States,  and  half  a 
dozen  more  in  England  and  Germany. 

When  he  decided  to  build  an  aeroplane 
he  shut  himself  up  in  a  shop  in  Brooklyn 
and  in  three  months  the  thing  was  done. 
He  had  no  assistance  and  no  one  knew 
what  he  was  doing  until  he  drove  up  to 
the  headquarters  of  the  Aeronautic  So- 


ciety at  Morris  Park  with  his  machine 
on  a  truck  and  asked  permission  to  use 
the  grounds  to  try  it  out.  The  necessary 
formalities  being  arranged,  the  machine 
was  set  up  in  its  shed,  where  it  created 
something  of  a  sensation  among  the 
aeronautic  enthusiasts. 

When  everything  was  ready  it  was 
trundled  out  on  to  the  track,  the  pilot 
took  his  seat  and  opened  the  throttle. 
Nothing  happened,  nor  has  anything 
happened  yet,  for  the  motor  simply  re- 
fuses to  work  when  by  so  doing  it  can 
be  of  any  use.  Under  the  shed  where 
it  can  not  possibly  do  any  good  it  spins 
like  a  top  so  long  as  it  is  fed  gasoline. 

But  once  Schneider  convinces  that 
motor  that  he  is  Boss  he  simply  must  fly. 

Of  course  he  must. 

Everybody  says  so. 


THE  UNITED  STATES /DIRIGIBLE   RALLOON.  BALDWIN, 

New  Aeroplanes  and  War  Balloons 

By  WILLIAM  WALSH 


But  if  Schneider's  machine  has  as  yet 
refused  to  work,  there  are  other  new 
aeroplanes  that  have  made  successful 
flights.  The  June  Bug,  designed  by  the 
Aerial  Experiment  Association  of  Ham- 
mondsport,  New  York,  is  one  of  these, 
though  it  has  since  been  superseded  by 
the  Silver  Dart,  which  will  presently  be 
described 

In  its  construction,  the  June  Bug  has 
two  main  superposed  aero  surfaces,  with 
a  spread  of  forty-two  feet  six  inches, 
including  wing  tips,  with  a  total  support- 
ing surface  of  370  square  feet. 

The   motor    is    of   twenty-five    horse- 


power, eight  cylinder.  It  runs  at  1,200 
revolutions  per  minute.  The  total  weight 
of  the  machine  with  motor  is  650 
pounds. 

The  Silver  Dart,  just  mentioned,  was 
built  under  the  direction  of  J.  A.  D.  Mc- 
Curdy  of  the  Aerial  Experiment  Asso- 
ciation. It  made  its  first  successful  flight 
at  the  grounds  of  the  Association  at 
Stony  Brook  farm  on  December  15  last. 
There  were  three  separate  trials,  each  of 
which  proved  satisfactory. 

In  the  Silver  Dart,  the  propeller  is 
placed  differently  than  in  the  June  Bug, 
Not  only  is  a  J^oy w^jd^gp^ig;^  fpr  the 
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H.  FARMAN  ABOUT  TO  START  IN   HIS  SUCCESSFUL  AEROPLANE. 


whole  machine  obtained  by  the  new  ar- 
rangement, but  a  buoyant  or  lifting 
effect  is  also  produced.  The  engine  is  of 
similar  design  to  the  June  Bug,  but  is  of 
twice  the  horse-power. 

The  total  weight  of  the  Silver  Dart, 
including  its  burden,  a  man  weighing, 
say,  150  pounds,  is  SiSO  pounds. 
.  Emile  Berliner,  a  native-born  Ger- 
man, now  a  resident  in  the  United 
States,  has  turned  out  a  new  type 
of  motor-driven  aeroplane  which  he 
believes  will  give  new  impetus  to  aerial 
flight.  Mr.  Berliner  calls  his  invention 
an  "aeromobile,"  and  the  tests  that  he 
has  made  convince  him  that  an  airship 
driven    by    his    device  will    travel    one 


Flight  of  the  Farman  Machink. 


hundred  and  fifty  miles  an  hour.      His 
aeromobile  consists  of  a  frame  carrying 


Experimental  Apparatus  of  the  Berliner  Flying 

Machine. 

Lifting  power  id  fixed  position  is  360  pounds. 


an  extra  light  gasoline  motor  geared  to 
a  shaft,  upon  the  upper  end  of  which  is  a 
two-blade  propeller.  The  superficial  area 
of  the  blades  is  thirty-six  square  feet, 
with  a  length  over  all  of  seventeen  feet. 
The  blades  have  the  appearance  of  the 
revolving  fan  that  is  frequently  seen  sus- 
pended from  the  ceiling  in  restaurants  in 
the  summer  time.  Placed  horizontally, 
Mr.  Berliner's  propeller  is  capable  of 
lifting  three  hundred  and  sixty  pounds 
in  -calm,  air,  straight  upwards. 

"There  is  no  gas  bag  and  no  aero- 
plane," says  Mr.  Berliner,  "simply  a 
motor    weighing   one    hundred    pounds, 
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some  framework,  gearing  and  a  two- 
bladed  fan.  Moreover,  the  whole  ap- 
paratus, outside  of  the  seat  of  the  oper- 
ator, is  entirely  of  steel  and  aluminum, 
and  is  built  substantially  and  for  prac- 
tical use.  In  order  to  propel  the  aero- 
mobile  horizontally  the  propeller  will 
have  to  be  tilted  forward,  and  I  have 
calculated  that,  while  this  would  reduce 
the  lifting  power  less  than  three  per 
cent,  the  resulting  forward  thrust  would 
be  one-quarter  of  the  lifting  pressure. 

"It  is  an  accepted  theory,  which  has 
been  proved  by  practical  tests,  that  a  pro- 
peller moving  forward  is  more  efficient 
than  when  moored  fast  in  one  position. 
Hence,  the  lifting  power  of  an  aeromo- 
bile  would  increase  in  free  flight. 

"A  peculiar  importance  of  these  ex- 
periments," says  Mr.  Berliner,  "lies  in 
the  fact  that  a  power  propeller  capable 
of  flying  straight  upward  with  an  oper- 
ator would,  when  attached  vertically  to  a 
modern  aeroplane,  force  the  latter 
through  the  air  at  a  very  high  speed, 
probably  from  seventy-five  to  one  hun- 
dred and  fifty  miles  an  hour,  and  would 


Emile  Berliner.  Who  Expects  His  "Aeromobile** 

Will  Travel  One  Hundred  Fifty  Miles 

AN  Hour. 


ScHEMK  OF  Interlocking  Twin  Propeller  of  Aero- 
mobile.  Under  Construction. 
LiftiDff  power  in  fixed  position  720  pounds. 


double  the  present  speed  of  dirigible 
balloons. 

"I  am  planning  also  to  apply  small 
aeroplanes  to  this  apparatus  of  just 
enough  surface  to  help  in  lifting  and  in 
landing.  There  will  be  the  usual  rud- 
ders, such  as  are  used  on  dirigibles  and 
aeroplanes. 

"Aeromobiles  would  be  model  ap- 
paratus to  have  on  board  of  war  vessels 
to  be  sent  up  at  a  moment's  notice  for 
scanning  the  area  beyond  the  ship's 
horizon  for  the  vessels  of  the  enemy," 
continues  the  inventor.  "They  would  be 
hard  to  hit  by  shot  and  shell,  and  the 
propeller  could  have  steel  spurs,  which 
would  rip  the  enemy's  balloons  by 
merely  touching  them." 

A  curious  machine  also  of  the  aero- 
plane type  is  that  invented  by  Henry 
Laurens  Call  of  Girard,  Kansas.  It  is 
designed  for  navigation  in  the  air,  on 
the  water,  and  as  an  automobile  run- 
about. It  has  had  but  one  test,  and  un- 
fortunately a  recent  storm  blew  down 
the  flimsy  pavilion  in  which  it  was 
housed,  and  smashed  it  hopelessly.  Ar- 
rangements, however,  have  been  made 
for  the  construction  of  another  machine.^ 
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At  the  present 
time  the  various 
governments  are 
encouraging 
aerial  inventors, 
chiefly  with  the 
idea  in  view  of 
putting  their  de- 
vices to  military 
use.  Small  fleets 
of  them  already 
are  being  assem- 
bled. 

Thus,  France 
has  four  large 
dirigible  balloons. 
One  of  these  is 
the  Republique.  It 
is  the  intention  to 
build  twenty-eight 
ships  of  the  Re- 
publique type  — 
these  to  be  dis- 
tributed at   Paris 

and    at    various    forts    throughout    the      fully  inflated,  and 
country.     In     their     purchase     of     the      which    hold    her 


Berliner's  Scheme  of  Propelling  Forward  by 

Tilting  Propeller— Inclination  158. 

The  horizontal  push  is  25  per  cent  of  liftinsr  power. 


Wright  Brothers 
flyer  the  French 
have  secured  a 
most  important 
acquisition.  The 
balloon  type  just 
now  in  favor  in 
E  n  g  1  a  n  d  is  the 
Nulli  Secundus  II. 
The  photo- 
graphs of  this 
new  dirigible  bal- 
loon, with  which 
the  officers  of  the 
British  army  are 
experimenting, 
show  just  what 
this  aerial  engine 
of  warfare  is  like 
when  viewed 
closely.  She  is 
towed  out  of  her 
shed,  stern  fore- 
most, already 
straining  at  the  ropes 
down.     The   fins   and 
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planes  and  rudders  by  means  of  which 
she  is  steered,  are  plainly  visible,  and  it 
will  be  noticed  that  the  rudders  which 
deflect  her  course  to  the  right  or  to  the 
left  are  in  front  instead  of  at  the  rear. 
The  end  view  looking  at  her  stern,  shows 
how  the  sausage-shaped  cylinder  of  gas 
rests  upon  a  sort  of  hull  with  a  keel,  in 
form  similar  to  that  of  a 
ship,  and  from  this  is  sus- 
pended the  car.  At  the 
forward  end  of  this  hull, 
on  either  side,  is  a  series 
of  five  horizontal  project- 
ing fins,  by  means  of  which 
the  airship's  course  can  be 
deflected  upward  or  down- 
ward, as  desired.  On  a 
level  with  the  bottom  of 
the  keel,  but  at  the  stern, 
is  a  transverse  horizontal 
aeroplane;  this  is  an  addi- 
tional rudder  .for  use  in 
rising  or  descending. 

The  forward  half  of  the 
car,  which  is  made  of  hol- 
low steel,  is  devoted  to  a 
gasoline  motor,  which  oper- 
ates a  pair  of  propellers, 
one  on  each  side.  These 
propellers  are  for  use  in  driving  the 
balloon  against  the  wind.  All  the  mech- 
anism is  in  this  car  and  behind  it  there 
is  a  platform  large  enough  for  two  or 
three  men.  This  is  surrounded  by  rope 
netting  and  along  the  railings  are  the 


attachments  to  which  are  fastened  the 
ropes  by  which  the  rudders  and  fins  are 
operated. 

The  United  States  in  its  purchase  of 
the  Baldwin  airship  committed  itself  to 
a  policy  of  maintaining  airships  as  a  part 
of  military  equipment.  This  is  the  only 
one  of  the  three  aerial  craft  that  fulfilled 


Car  of  the  French  Balloon.  Republique, 


government  requirements  during  the 
trials  made  last  summer  at  Fort  Meyer, 
Virginia,  the  accident  to  the  Wright 
Brothers*  aeroplane  preventing  that  ma- 
chine from  completing  the  tests  that 
were  required. 
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BOTH  THESE  SAMPLES  OF  WHEAT  WERE  GROWN  IN  THE  FIELDS. 
The  effect  of  electric  treatment  is  shown  in  those  nearest  the  center  in  each  comparison. 


ELECTRICITY  STIMULATES  PLANT  GROWTH 

By  DR.  ALFRED  GRADENWITZ 

Berlin  Correspondent  Technical  World  Magazine. 


,  HE  first  attempts  to  use 
electricity  as  a  means 
of  stimulating  the 
growth  of  plants  were 
made  by  the  Abbe  Ber- 
thelon  as  far  back  as 
1783,  when  the  knowl- 
edge of  electrical  phe- 
nomena was  still  in  its  very  infancy.  This 
experimenter  installed  some  kind  of 
lightning  conductor  terminating  in  a 
series  of  discharge  points  just  over  the 
plants  to  be  acted  upon,  and  according 
to  his  report,  an  improvement  in  the 
appearance  of  vegetation  and  an  increase 
in  the  fertility  of  the  plants  were  noted. 
How  important  a  factor  electricity  is  in 
connection  with  plant  growth  was  then 
demonstrated  in  1879  by  Grandeau,  who 
found  the  development  of  a  plant  to  be 

m 


greatly  retarded  by  a  wire  cage  protect- 
ing it  against  atmospheric  electricity. 

While  many  other  experimenters  ob- 
served similar  phenomena,  the  subject 
was  first  treated  in  a  systematic  man- 
ner by  Professor  Lemstrom  of  the  Uni- 
versity of  Helsingfors,  who,  about  thirty 
years  ago,  was  engaged  in  elucidating 
the  mechanism  of  the  Aurora  Borealis  by 
imitating  artificially  its  appearance.  High 
tension  electrical  discharges  of  various 
kinds  were  to  this  eflfect  sent  through 
vacuum  tubes  until  a  phenomenon,  very 
much  like  the  Northern  Lights,  was 
obtained. 

Now,  it  so  happened  that  some  of  these 
experiments  being  performed  in  the 
Professor's  greenhouse,  he  noticed  inci- 
dentally that  the  plants  in  the  latter 
seemed  to  thrive  under  the  treatment. 
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benefiting,  as  it  seemed, 
from  the  electrification  of 
their  surroundings. 

Professor  Lemstrom  ac- 
cordingly suggested  a  con- 
nection   between    the    re- 
markably   flourishing    de- 
velopment    of     plants     in 
Arctic   regions   where   the 
sunlight  is  very  weak,  but 
Northern   Lights  are   fre- 
quent with  this  obvious  in- 
fluence   of    electrical    dis- 
chargees.   The  development 
of  plants   in   the  farthest 
north  of  Europe  is  known 
greatly  to  surpass  that  of 
plants    growing    in    more 
southern  regions,  where 
climatic  conditions  are  so 
much  more  favorable.  The 
flowers  there  assume  fresh- 
er and  clearer  hues  and  a  stronger  per- 
fume, while  the  leaves  of  trees  give  out  a 
stronger  scent  and  seem  better  to  thrive. 
The  rich  harvest  given  in  those  regions 
by  different  seeds  (provided  they  be  not 
destroyed  by  the  frosts)  then,  is  particu- 
larly remarkable. 

This  incidental  observation  induced  the 
professor  to  undertake  extensive  experi- 
ments, taking  test  plants  in  groups  and 


Apparatus  Employed  to  Carry  on  the  Work  of  Hastening  the 

Growth  of  Plants. 

The  Lodge  induction  break  and  rectifier  are  used. 


photographic  record  then  made  of  the 
two  groups,  side  by  side,  showed,  in 
nearly  all  cases,  a  marked  improvement 
as  the  result  of  electrical  treatment. 

The  atmosphere  surrounding  our  earth 
is  known  to  be  electrified  and  its  charges 
are  bound  to  play  an  important  part  in 
many  phenomena.  Atmospheric  electrifi- 
cation thus  is  responsible  for  the  forma- 
tion of  rain  and  hail,  and  while  fine 
electrifying  one  of  these,  while  keeping     weather  generally  is  characterized  by  the 


the    other    away    from    electricity.    A 


Electrical  Apparatus  Used  in  Preliminary  Experi- 
ments IN  Stimulating  the  Growth  of  Plants. 


presence  of  positive  electricity,  a  change 
in  the  weather  is  generally  accompanied 
by  a  change  in  the  sign  of  atmospheric 
electricity.  That  the  electrification  of  the 
air  does  exert  some  influence  on  plant 
growth  is  inferred  from  the  fact  that 
electrified  plants,  under  the  influence  of 
sunshine,  can  give  off  electricity  from  the 
leaves  and,  as  the  air  is  naturally  elec- 
trified relatively  to  the  soil,  all  plants  are 
bound  to  be  in  a  constant  state  of  slow 
electrical  discharge  which  is  made  active 
on  the  rising  of  the  sun. 

While  in  some  sunny  countries  this 
effect  being  excessive,  might  with  ad- 
vantage be  moderated,  an  artificial  sup- 
ply of  electricity  could  well  be  made  in 
our  moderate  climates  with  a  view  to 
increasing  the  rapidity  and  the  amount 
of  plant  growth. 

The  experiments  above  referred  to 
have  been  recently  taken  up  by  Sir  Oliver 
Lodge  in  conjunction  with  his  son,  Mr. 
Lionel  Lodge,   MroigRrzeS^y  ^^^^TO^^i^a 
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Two  Sections  of  the  Same  Hedge  Taken  On  the  Same  Day, 
The  lower  picture  shows  effect  of  electric  experiment. 


horticulturist  of  Gloucester,  and  Mr.  R. 
Bomford. 

The  method  used  by  those  experiment- 
ers consisted  of  maintain- 
ing a  continuous  high  ten- 
sion discharge  for  hours 
together  each  day  over  ten 
to  eleven  acres,  by  means 
of  the  power  supplied  by 
an  oil  engine  and  dynamo. 
The  field  to  be  treated  was 
stretched  over  with  a  num- 
ber of  wires  on  poles  re- 
sembling low  telegraph 
wires,  but  high  enough  for 
loaded  carts  to  pass  and  all 
the  usual  farming  opera- 
tions to  go  on  below  the 
wires  without  any  hind- 
rance. The  wires  used  are 
quite  thin  and  are  support- 
ed by  a  few  posts  in  long 
parallel  spans,  about  thirty 
feet  apart,  being  fixed  to 
the  posts  by  high  tension 
insulators.    A  control  plot 


of  similar  and  under  identi- 
cal conditions — but  without 
any  electric  wires — was 
provided  to  allow  the  sup- 
posed effect  of  electricity 
to  be  accurately  gauged. 
The  system  of  conductors 
is  connected  with  a  gener- 
ator of  positive  electricity 
of  a  potential  of  about 
1(X),()(X)  volts  and  with 
sufficient  power  to  keep  up 
a  constant  supply  of  elec- 
tricity at  this  high'  po- 
tential. 

Direct  current  of  about 
three  amperes  and  220 
volts  is  generated  by  a 
dynamo  driven  by  a  two 
horse-power  oil  engine. 
This  current  traverses  the 
primary  of  a  large  induc- 
tion coil  with  a  make  and 
break  contact  interposed. 
From  the  secondary  of  the 
coil,  the  high  tension  cur- 
rent passes  through  the 
rectifiers  and  then  by  one 
pole  to  the  system  of  over- 
head wires,  the  other  pole 
being  earthed.  The  over- 
head system  of  wires  covers  about  nine- 
teen and  one-half  acres  of  ground.  The 
large    poles    carrying    the    wires    were 


An  Electrified  Wheatfield. 
The  {0*310  grows  I 
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placed  in  rows  separated  by  a  distance 
of  102  yards,  the  poles  in  a  row  being 
seventy-one  yards  apart.  Stout  telegraph 
wires  carry  the  current  down  each  row, 
while  thin  galvanized  iron  wires,  placed 
about  twelve  yards  apart,  are  stretched 
between  the  rows  and  act  as  discharge 
wires.  Twenty-two  poles  were  found 
sufficient  to  support  the  wire  over  the 
nineteen  acres. 

The  transforming  and  rectifying  ap- 
paratus is  contained  in  a  weather-tight 
hut  on  the  field;  the  transformer  is  a 
large  induction  coil  susceptible  of  con- 
tinual use  and  its  current  is  rectified  by 
means  of  vacuum  valves  arranged  on  Sir 
Oliver  Lodge's  patented  system. 

One  of  the  photographs  represents  the 
apparatus  installed  inside  the  field  but  for 
transforming  the  low  pressure  current  up 
to  the  very  high  pressure  of  about  100,- 
000  volts  at  which  it  is  supplied  to  the 
discharging  wires  above  the  plants.  From 
the  right  to  left  are  seen  successively,  the 
inductive  break,  induction  coil,  high  ten- 
sion valves — or  vacuum  tubes — spark 
gaps  and,  above  the  wall,  the  insulator 
through  which  the  high  tension  wires  go 
out  of  doors.  Another  photo  shows  the 
post  and  insulator  supporting  the  elec- 
trical discharging  wires.  According  to 
the  above,  about  one  post  to  an  acre  is 
sufficient.  A  third  illustration  represents 
the  very  efficient  type  of  insulator  used 
in  connection  with  the  high  tension  em- 
ployed. 

As  soon  as  the  apparatus  above  de- 
scribed is  set  working,  leakage  imme- 
diately begins,  and  the  charge  fizzes  off 
from  the  wires  with  a  sound  which  is 
sometimes  audible  and  a  glow  just  visible 
in  the  dark.  Those  walking  about  below 
the  wires  can  sometimes  feel  the  effect 
exerted  by  those  electric  discharges  on 
the  hair  of  the  head  as  a  cobweb  on  their 
face.  Electrification  is  maintained  for 
some  hours  each  day,  but  is  cut  off  at 
night,  it  being  probably  only  necessary 
to  supply  it  during  the  early  morning 
hours  in  summer  and  in  spring  time,  or 
in  cold  cloudy  weather  for  the  whole 
day.  In  bright  sunshine,  electricity 
seems  unnecessary  or  even  harmful.  The 
energy  required  to  generate  the  elec- 
tricity used  in  connection  with  those  tests 
is  very  small,  as  although  the  potential 
is  high  the  quantity  is  insignificant  and 


the  consumption  of  energy  accordingly 
is  comparatively  immaterial.  The  fol- 
lowing are  a  few  results  recorded  by  the 
experimenters  showing  the  effect  of  elec- 
tricity on  the  growth  of  plants. 

Bushels  of  Wheat  per  Acre 
From  the       From  the 
electrified     noelcctrified    Increase 

Canadian  (Red  Fife)       3SH  25>i  40  p.  c. 

English  (White  Queen)    40  31  30  p.  c. 

Another  advantage  secured  by  the 
treatment  is  that  the  electrified  wheat 
sells  at  prices  about  seven  and  one-half 
per  cent  higher,  baking  tests  showing  it 


Spark  from  Field  Network  to  Earth. 

to  produce  a  better  baking  flour. 

Similar  results  were  obtained  on  a 
good  many  other  plants,  a  few  of  which 
are  given  in  the  following: 

Cucumbers,  17  per  cent  increase. 

Strawberries  (five-year  plants),  36  per 
cent  increase. 

Strawberries  (one-year  plants),  80  per 
cent  increase,  and  more  runners  pro- 
duced. 

Broad  beans,  IS  per  cent  decrease,  but 
ready  for  picking  five  days  earlier. 

Cabbages  (spring)  ready  for  picking 
ten  days  earlier. 

Celery,  2  per  cen^gj|^^4jOOgle 
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Small  plants  of  tomatoes  also  showed 
a  marked  improvement  in  growth,  as  did 
plants  of  raspberry  canes.  A  curious 
point  about  the  latter  was  that  the  foliage 
and  fruit  of  the  old  canes  showed  no  dif- 
ference while  the  new  growth,  particu- 
larly after  the  old  wood  was  cut  back, 
showed  an  enormous  difference  in  favor 
of  the  electrified.  Manurial  treatment 
produced  exactly  the  same  effects. 

Chemical  analysis  of  the  wheat  sub- 
mitted to  the  treatment  showed  its  ears 
to  contain  a  much  higher  percentage  of 
dry  glutens.  Mangolds  planted  between 
the  strawberry  rows  showed,  on  analysis, 
an  increase  in  the  sugar  when  electrified. 

The  results  of  those  experiments  thus 
show  an  increase  of  between  thirty  and 
one  hundred  per  cent  in  the  output  of 
the  plants  treated,  a  shortening  ia  the 


time  of  ripening  and  a  striking  improve- 
ment of  quality.  One  of  the  most  im- 
portant facts  borne  out  by  Lodges'  ex- 
periments is  the  possibility  so  to  arrange 
the  wire  system  (in  virtue  of  the  very 
high  tensions  used)  that  the  manifold 
operations  of  agriculture  are  in  no  way 
interfered  with. 

We  may  thus  confidently  hope  that  the 
process  of  electrification  will  shortly  be 
introduced  into  agricultural  and  horti- 
cultural practice.  The  corresponding  in- 
crease in  the  use  of  electro-motors  would 
incidentally  educate  agriculturists  to  a 
better  appreciation  of  the  good  services 
to  be  derived  from  the  use  of  electricity. 

Dr.  Max  Breslauer,  of  the  Charlotten- 
burg  Technical  High  School,  has  like- 
wise installed  (near  Berlin)  an  experi- 
mental plant  arranged  on  similar  lines. 


MILLIONS  FOR  A  LISTENER 

By  C.  F.  CARTER 


C.  F.  Carter  besan  life  twenty-seven  years 
ago  as  a  brakeman  on  a  Western  line  in  those 
pictaresqae  dairs  of  the  railroad  when  the 
link  and  pin  coupling  and  hand  brake  were 
in  universal  use  in  the  freight  service;  but 
presently  concluding  that  to  write  about  the 
railroad  would  bo  more  agreeable  than  to 
work  upon  it,  went  to  Chicago  where  F.  P. 
Dunne,  afterwards  famous  as  the  creator  of 
the  immortal  **Bir.  Dooley/'  helped  him  to  a 
start  in  a  newspaper  career  by  giving  him 
his  first  assignment  as  a  reporter.  Other 
assignments  in  the  ensuing  twenty  years 


AMUEL  NEW- 
HOUSE,  mining  king, 
promoter,  and  very 
wide  awake  man  of 
affairs,  sat  at  his  desk 
in  his  private  office  in 
Salt  Lake  City  a  few 
weeks  ago  intent  upon 
a  report  of  one  of  the  numerous  cor-' 
porations  in  which  he  is  interested,  when 
he  was  startled  by  the  discovery  that  a 
stranger  was  standing  beside  him.  Hav- 
ing been  born,  brought  up  and  educated 
for  the  bar  in  New  York  City  where 
every  man's  office  is  his  castle,  to  be 
vigilantly  guarded  as  on  a  perpetual  war 
footing,  Mr.  Newhouse  has  not  yet 
become  accustomed  to  discovering  un- 
announced callers  in  his  presence.     So 


have  taken  him  about  the  country  from  Boa- 
ton  to  Seattle  and  from  Sault  Ste.  Blarie, 
Mich.,  to  Brownsville,  Texas.  In  the  in- 
terval between  assignments  he  found  time 
to  do  some  editorial  work  on  Chicago  and 
New  York  dailies,  including  four  years  as 
Sunday  Editor  of  the  Brooklyn  Eagle,  and 
to  write  a  book  for  children,  and  to  compile 
another  book  for  grown-ups.  For  the  Ust 
two  years  he  has  devoted  himself  to  writing 
for  the  magazines  and  to  the  prmaration  of 
a  history  of  the  early  dairs  of  the  railroad 
in  America. 


he  glowered  at  the  intruder  as  if  he 
would  annihilate  him  by  the  ferocity  of 
his  gaze. 

"Mr.    Newhouse,    "    began    the 

caller. 

"How  did  you  get  in  here?" 

"Oh,  I  just  walked  right  in  because  I 
had  to  see  you  and  so  I  didn't  want  to 
take  any  chances  of  failure.  I  have 
something  to  tell  you.  I  have  laid  it 
before  all  the  big  mining  men  in  the 
country,  but  they  have  all  turned  me 
down.  I  believe  you  are  made  of  dif- 
ferent stuff.  If  you  will  listen  to  me  I 
will  put  you  in  the  way  of  making  more 
millions  than  you  ever  hoped  to  own. 

"My  name  is  Fink;  Edward  Fink,  of 
Milwaukee,  formerly  metallurgist  for 
the   Calumet  an4,g;^|5j^^ii)vn^^m- 


WHERE  THE  FINK  SMELTING  PROCESS  IS  BEING  CARRIED  ON. 
This  plant  has  a  capacity  of  100  tons  of  copper  ore  a  day. 


pany.  I  have  a  new  process  for  smelting 
copper  ores.  It  is  not  a  freak  scheme, 
but  is  a  scientific  development  of  the 
principles  underlying  all  successful 
smelting  processes,  which  will  reduce 
the  present  high  cost  of  smelting  more 
than  half  and  will  amount  to  a  revolu- 
tion in  the  smelting  of  certain  kinds  of 
ores,  some  of  the  biggest  metallurgists 
and  expert  smelter  men  to  the  contrary, 
notwithstanding.  Do  you  want  to  hear 
any  more?'* 

Possibly  Newhouse  may  have  thought 
of  a  similar  incident,  not  so  many  years 
ago  when  Alexander  Graham  Bell,  un- 
announced, entered  the  august  presence 
of  Don  Cameron,  capitalist  and  politi- 
cian, of  Pennsylvania,  and  tried  to  sell 
him  a  half  interest  in  his  patent  process 
.for  talking  through  a  wire  for  ten  thou- 
sand dollars,  only  to  be  ordered  out  of 
the  office  and  to  hear,  as  he  departed, 
the  clerks  instructed  to  have  "that  crazy 
inventor"  thrown  out  bodily  if  he  ever 
dared  intrude  again.  Newhouse  also 
may  have  thought  of  the  untold  millions 
that  have  been  made  from  "that  crazy 
inventor's"  telephone,  a  half  interest  in 


which  was  offered  for  ten  thousand  dol- 
lars. At  all  events  hostility  faded  from 
his  face  and  he  became  alert  and  re- 
ceptive. 

"Sit  down,  Mr.  Fink.  What  is  this 
process  of  yours?" 

The  interview  that  followed  was  a 
long  one.  It  resulted  in  an  agreement 
in  which  Newhouse  undertook  to  de- 
velop and  demonstrate  the  inventor's 
process,  furnishing  all  the  funds  neces- 
sary to  carry  the  experiment  through 
to  a  point  that  would  conclusively  estab- 
lish its  success  or  failure.  Fink  was 
given  carte  blanche  to  build  an  experi- 
mental plant  on  a  commercial  scale,  and 
W.  C.  Thomas,  Newhouse's  expert 
smelter  man  and  manager,  was  in- 
structed to  render  the  inventor  every 
possible  assistance. 

The  site  selected  for  the  experimental 
smelter  was  at  Garfield,  on  the  dreary 
shores  of  Great  Salt  Lake,  twenty-four 
miles  west  of  Salt  Lake  City,  where  are 
located  the  great  works  of  the  American 
Smelting  and  Refining  Company,  includ- 
ing six  reverberatory  furnaces,  four 
blast     furnaces,     ten     converters     and 
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twenty-five  roasting  pots,  with  a  capacity 
of  two  thousand  tons  of  ore  a  day.  The 
company  was  obliged  to  buy  up  thirty- 
five  thousand  acres  surrounding  the 
works  to  protect  itself  from  suits  for 
damages  arising  from  the  blighting 
fumes  that  pour  out  of  the  great  chim- 
ney thirty  feet  in  diameter  and  three 
hundred  feet  high. 

Beside  this  enormous  plant,  represent- 
ing an  investment  of  five  million  dol- 
lars, there  was  erected  under  the  direc- 
tion of  Inventor  Fink  a  plant  with  a 


when  it  was  needed,  belts  would  slip, 
feeding  devices  balked,  flues  had  to  be 
relined,  and  the  hundred  and  one  mis- 
haps and  annoyances  that  always  try 
the  temper  of  the  inventor  in  putting  his 
ideas  into  practice  kept  cropping  up. 

At  last  the  furnace  was  started.  A 
high  grade  matte  was  produced  in  a 
few  minutes,  to  the  great  gratification 
of  Newhouse,  who  had  watched  every 
step  with  the  keenest  interest.  But 
matte  is  an  unfinished  product  such  as 
is  turned  out  by  the  blast  furnace,  of 


THE  ROTARY  CYLINDERS  ANI>  THE  CONNECTING  CHAMBER  OF  THE  FINK  SMELTER. 


capacity  of  one  hundred  tons  of  ore  a 
day  at  a  cost  of  ten  thousand  dollars; 
that  is,  one-twentieth  the  capacity  at  one- 
five  hundredth  the  cost. 

Not  until  the  middle  of  November, 
1908,  was  the  material  for  the  plant  on 
the  ground.  The  weather  was  stormy, 
and  every  device  had  to  be  improvised; 
but  by  the  first  of  January  the  plant 
appeared  to  be  in  working  order.  But 
it  wasn't.  The  furnace  was  at  first  de- 
signed to  burn  crude  oil;  then  it  had 
to  be  changed  to  bum  coal.  Electric 
power    could    not   always   be    obtained 


which  less  than  half  is  copper,  which 
must  be  subjected  to  further  manipula- 
tion, while  the  Fink  process  was  in- 
vented for  the  production  of  "blister" 
copper,  or  copper  bullion.  There  was 
more  tinkering  and  adjusting  and  finally, 
on  January  16,  everything  was  ready  for 
the  crucial  test. 

The  fires  were  started  and  in  less  than 
one  hour  after  the  ore  was  first  intro- 
duced into  the  furnace  the  tappets  were 
opened  and  copper  bullion  flowed  into 
the  pots  set  to  receive  it.  Part  of  the 
stream  was  turned  into  a  flat  mold.  The 
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red  bar,  weighing  one  hundred  and  fifty 
pounds,  presently  taken  *  therefrom  was 
hiu*ried  to  Newhouse's  office,  whence  it 
proceeded  on  the  next  east-bound  train, 
personally  conducted  by  Samuel  New- 
house  himself,  to  New  York,  where  the 
first  preliminary  steps  were  taken  for 
introducing  the  Fink  process  on  a  large 
scale. 

To  appreciate  the  significance  of 
Fink's  invention  it  should  be  borne  in 
mind  that  while  in  the  ten  years  ending 
with  1906  the  world's  consumption  of 
copper  increased  84  per  cent  and  the 
consumption  in  the  United  States  in- 
creased 148  per  cent,  some  authorities 
have  predicted  that  the  supply  of  ore 
would  be  exhausted  in  a  comparatively 
short  time.  Indeed,  the  production  of 
copper  in  Europe,  Asia,  Africa  and  Aus- 
tralia is  stationary  or  declining,  while 
the  production  in  the  United  States  in 
1907  was  879,241,766  pounds  as  com- 
pared with  917,620,000  pounds  in  1906. 
Some  of  the  mines  in  the  famous  Michi- 
gan copper  region  are  already  a  mile 
deep,  which  renders  the  cost  of  extract- 
ing ore  very  high. 

Any  possible  increase,  it  is  ftow  be- 


lieved, must  come  from  Nevada,  Utah, 
Mexico,  British  Columbia  and  Alaska 
in  the  order  named.  The  available  supply 
would  be  greatly  increased  if  enormous 
deposits  of  ore  too  low  grade  to  be 
worked  by  present  methods  could  be 
utilized. 

More  than  ninety  per  cent  of  the 
world's  copper  is  obtained  from  the  ore 
by  smelting  in  a  blast  or  reverberatory 
furnace.  Some  of  the  more  complex 
varieties  of  ore  require  roasting  or  other 
preliminary  treatment  before  they  can 
be  handled  in  the  furnace.  First  of  all, 
they  must  be  concentrated  by  milling  and 
washing  out  the  greater  part  of  the 
gangue,  or  worthless  material  in  which 
the  metal  is  contained.  The  minute 
particles  into  which  the  copper  and  the 
gold  and  silver  usually  associated  with 
the  red  metal  are  divided  in  the  milling 
process  along  with  the  gangue,  are  so 
light  that  they  float  in  the  molten  mass 
in  the  furnace  until  they  are  collected 
by  the  matte  which  carries  them  down 
to  the  botton  of  the  furnace  where  they 
can  be  drawn  off.  Matte  is  a  mixture 
of  metallic  sulphides,  of  which  usually 
about  forty  per  cent  is  copper  and  which 
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also  contains  the  gold  and  silver,  which 
must  be  further  treated  to  recover  the 
metals  it  contains.  Altogether,  smelting 
is  both  difficult  and  expensive. 

For  example,  at  the  copper  mines  at 
Ducktown,  Tenn.,  which  produce  a  low 
grade  ore,  the  cost  of  production  in  1907 
was  11.79  cents  per  pound,  of  which 
5.016.  cents,  or  nearly  half,  was  charged 
to  the  blast  furnace.  At  Boundary 
Creek,  B.  C,  the  cost  was  $1.60  a  ton ;  in 
the  Rocky  Mountain  region  it  averaged 
about  $3.50  a  ton.  In  1906  it  cost  the 
Boston  Consolidated  Company  $1.78  a 
ton  for  milling,  smelting  and  refining  ore 
which  yielded  $2.83  in  copper  and  20 
cents  in  gold  and  silver  per  ton.  At  the 
Utah  Consolidated  works  the  average 
yield  of  copper  in  1907  was  fifty  pounds 
per  ton.  As  the  market  price  of  copper 
ranges  around  13  to  14  cents  a  pound  it 
can  readily  be  seen  that  there  are  not 
exactly  sensational  profits  in  the  copper 
business,  particularly  as  in  the  present 
state  of  the  art  the  metal  can  only  be 
produced  in  extremely  costly  plants 
which,  to  be  profitable,  must  be  operated 
continually  on  a  large  scale. 

In  fact  the  copper  business  is  dis- 
tinctly a  millionaire's  game.  The  great 
smelters,  representing  enormous  invest- 
ments, are  in  the  hands  of  a  very  few, 
who  are  thus  able  to  fix  a  price  for  the 
treatment  of  ores  which  has  a  tendency 
to  freeze  out  the  small  capitalist  and  put 
the  mines,  too,  in  the  hands  of  a  few. 
What  concerns  the  public  more  directly 
is  the  need  of  a  cheaper  method  of 
treatment  which  will  make  it  possible 
to  handle  the  low  grade  ores  which 
would  afford  a  very  large  source  of 
supply  if  they  only  could  be  worked 
profitably. 

This  need  the  Fink  process  is  designed 
to  meet.  It  is  not  surprising  to  find  that 
many  distinguished  metallurgists  de- 
clared it  was  impracticable,  for  most  of 
the  methods  in  use  today  were  said  by 
the  highest  authorities  only  a  few  years 
ago  to  be  absolutely  impossible.  For  in- 
stance Dr.  E.  D.  Peters,  professor  of 
metallurgy  at  Harvard,  a  few  years  ago 
declared  it  was  impossible  to  enrich 
matte  by  running  it  through  the  furnace 
more  than  once.  But  it  is  done  today, 
and  the  process  has  done  much  to  make 
the  smelting  of  pyritic  ores  a  success. 


Recently  it  was  discovered  that  the  Bes- 
semer process  for  converting  pig  iron 
into  steel  by  forcing  compressed  air 
through  a  column  of  molten  iron  could 
be  applied  to  copper  smelting  and  "Bes- 
semerizing"  has  now  become  quite  com- 
mon. 

The  Fink  process  is  not  intended  to 
be  applied  in  the  treatment  of  all  sorts 
of  ores  but  to  meet  special  conditions, 
as  were  the  new  methods  just  men- 
tioned. The  greatest  difficulty  in  the 
smelting  of  concentrates  has  been  that 
a  great  deal  of  the  powdered  ore  was 
blown  out  of  the  furnace  by  the  tre- 
mendous tlast  forced  in  at  the  tuyeres 
before  it  6ould  settle  down  into  the  lower 
part  of  the  furnace,  the  only  place  it 
could  be  melted.  To  overcome  this  diffi- 
culty a  great  deal  of  time  and  money 
have  been  spent  on  experiments  for 
preparing  the  fine  ore,  or  concentrates, 
for  the  blast  furnace.  The  usual  idea 
was  to  make  the  fine  dust  into  briquettes 
too  heavy  to  be  blown  out.  This,,  how- 
ever, was  progressing  backwards.  Not 
only  was  an  extra  operation  required 
which  was  expensive  and  wasteful,  but 
there  was  further  loss  in  the  furnace.  It 
is  easier  to  melt  a  handful  of  snow  than 
a  lump  of  ice  of  the  same  weight.  Fine 
concentrates,  made  by  grinding  and  sub- 
sequent washing  out  of  worthless  ma- 
terial are  ideal  for  rapid  smelting  if 
they  only  could  be  handled. 

To  smelt  such  a  product  cheaply  it 
was  necessary  to  break  away  from  estab- 
lished methods  and  change  the  furnace 
as  well  as  the  method  of  handling  the 
ore  so  as  to  take  advantage  of  its  fine- 
ness without  danger  of  losing  too  much 
of  it  in  flue  dust. 

Another  and  most  important  consider- 
ation is  the  amount  of  fuel  consumed. 
The  great  reverberatory  furnaces  at 
Garfield,  which  have  a  capacity  of  two 
hundred  and  fifty  tons  of  ore  a  day 
each,  burn  each  fifty  tons  of  coal  a  daty. 
The  Fink  furnace  of  two-fifths  the  ca- 
pacity burns  only  two  tons.  This  enor- 
mous economy  is  effected  by  utilizing 
the  sulphur  in  the  ore.  In  ordinary 
smelting  the  sulphur  is  a  nuisance.  As 
much  as  possible  is  removed  by  a  pre- 
liminary roasting  before  the  ore  goes 
into  the  furnace;  otherwise  so  much 
would  go  into  th5.gip^|J^^^hftt,i^gr^ld 


MILLIONS    FOR    A    LISTENER 


199 


be    rendered    practically    worthless    for 
commercial  use. 

Now  sulphur  is  a  fuel,  and  if  given  a 
fair  chance  will  bum  and  give  off  heat 
like  good  coal.  All  the  sulphur  driven 
off  in  the  preliminary  roasting,  there- 
fore, is  so  much  good  money  thrown 
away.  The  only  place  where  sulphur 
can  be  utilized  as  fuel  is  in  the  range 
of  the  blast  from  the  tuyeres.     Above 


furnace,  the  flame  only  entering  that 
part  containing  the  ore,  the  heat  being 
deflected  downward  and  thus  concen- 
trated on  the  charge  of  ore. 

In  order  to  utilize  the  full  value  of 
the  fuel  it  should  be  burned  where  the 
heat  is  required,  which  is  in  the  furnace 
itself;  and,  as  in  the  fusion  of  the  ore, 
the  maximum  of  efficiency  is  obtained 
when  the  coal  is  ground  to  powder ;  for 


THE  ROTARY  CYLINDERS  AND  CONNECTING  CHAMBERS  AT  CLOSE  VIEW. 


the  tuyere  zone  it  volatilizes  and  passes 
out  of  the  chimney.  The  ore  upon 
reaching  the  zone  of  fusion  near  the 
tuyeres  melts  immediately  and  runs  out 
of  the  furnace  so  quickly  that  there  is 
no  chance  to  bum  out  much  of  the  waste 
material  and  thus  "enrich  the  matte,"  in 
the  language  of  the  smelter  man. 

It  occurred  to  Fink  that  if  it  were  pos- 
sible to  retain  the  molten  matte  in  the 
tuyere  zone  for  any  desired  time  it 
would  be  possible  to  produce  copper 
bullion  in  a  single  operation  instead  of 
a  matte  requiring  further  treatment.  To 
accomplish  this  a  furnace  quite  different 
from  any  in  use  was  required. 

In  the  reverberatory  furnace  the  fuel 
is  burned  on  a  grate  at  one  end  of  the 


then  the  combustion  is  practically  in- 
stantaneous. Blast  furnaces  require 
coke,  which  is  not  only  more  expensive 
than  coal,  but  is  not  always  available. 

In  the  Fink  furnace  coal,  oil,  charcoal 
or  sawdust  may  be  used  in  combination 
with  the  sulphur  in  the  ores.  Often 
there  is  enough  sulphur  to  supply  nearly 
all  the  heat  required,  once  the  smelting 
operation  is  under  way. 

The  Fink  furnace  at  Garfield  consists 
of  two  barrel  shaped  receptacles  nine 
feet  long  and  nine  feet  in  diameter 
which  when  in  use  revolve  at  different 
speeds  and  in  opposite  directions.  Only 
twenty-five  horse-power  and  a  force  of 
fifteen  men  are  required  to  operate  the 
plant.    The  powdered  fuel  is  blown  into 
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one  cylinder  and  the  flame  is  returned 
into  the  second.  While  the  charge  in  the 
first  furnace  is  being  smelted  and  refined 
the  charge  in  the  second  is  roasting,  the 
heat  being  supplied  by  the  gases  escap- 
ing from  the  first  furnace. 

Fresh  ore  is  fed  into  the  furnace 
either  continuously  or  intermittently 
as  circumstances  may  require.  Being 
plunged  at  once  into  the  bath  of  molten 
slag  and  matte  the  fine  particles  fuse 
instantly,  so  that  none  are  left  to  escape 
as  flue  dust.  The  revolving  of  the  fur- 
nace keeps  the  mass  constantly  stirred 
up  which  very  materially  hastens  the 
smelting  and  makes  possible  the  opera- 


tion of  Bessemerizing.  A  permanent  re- 
fractory lining  is  used  in  the  cylinders 
instead  of  the  less  durable  silica  lining 
of  the  ordinary  converter. 

The  great  point  about  the  Fink  fur- 
nace is  that  small  plants  can  be  operated 
economically  and  it  can  be  run  intermit- 
tently, whereas  a  blast  furnace  must  be 
operated  continuously.  Blast  furnaces 
have  a  trick  of  "freezing  up";  that  is, 
filling  up  with  a  mass  of  material  that 
had  half  fused  and  then  solidified,  which 
must  be  blasted  out,  often  at  a  cost  of 
five  thousand  dollars.  If  such  mishap 
befalls  the  Fink  furnace  it  can  be 
thawed  out  in  an  hour  without  difficulty. 


CONCEALING  LIGHTS  TO  SAVE  EYES 

By  DANIEL  HIRCHELL 

In  an  ordinary  room,  without  sunlight,  the  brightness  of  the  daylight  commonly  runs  as  low  as  l/IO  candle-power 
per  square  inch.  The  brightness  of  artificial  lights  is  much  greater  than  this,  which  accounts  for  the  injurious  etfects  they 
produce  on  the  eyes.  J.  E.  Woodwell  discuwed  this  subject  in  a  paper  before  the  Illuminating  Engineering  Society  of 
Philadelphia,  stating  that  the  best  illumination  is  a  diffused  light  of  from  2  10  to  1  10  candle-power  per  irch. 


HERE  is  a  biblical  in- 
junction against  hiding 
our  "light  under  a 
bushel."  Yet  it  is 
probable  that  in  a  short 
time  nearly  every  one 
who  has 


which  the  rays  are  reflected  once  at  least 
before  reaching  the  eye. 

There  is  a  considerable  number  of  in- 
stallations in  which  this  "indirect  illumi- 
nation" is  applied  in  different  ways,  the 
most  successful  heretofore  being  that  in 


gas  or 
electricity  for  lighting  will 
be  literally  covering  the 
source  of  light  with  a  metal 
shade  that  looks  very  mucli 
like  a  small  bushel  meas- 
ure. For  several  years, 
lighting  experts  and  more 
particularly  specialists  in 
eye  troubles  have  decried 
the  evil  effects  upon  the 
eye  of  the  direct  rays  from 
our  modern  brilliant  light 
sources.  This  has  been 
made  more  evident  by  the 
introduction  and  general 
use  of  the  new  high  candle- 
power  metallic  filament  in- 
candescent lamps.  There 
have,  therefore,  been  many 
attempts  to  devise  a  method 
of  interior  illumination  by 


A  Tastefully  Arrangkd  Room  Illuminated  by  the  New  System 
OF  Concealed  Lights. 
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which  the  light  is  hidden  behind  brackets 
around  the  edge  of  the  room  and  re- 
flected towards  the  ceiHng.  It  has  been 
very  limited  in  application  owing  to  the 
loss,  or  absorption,  of  light  by  the  reflect- 
ing surfaces,  but  where  the  expense  is 
not  considered,  very  pleasing  results 
were  produced.  Recent  developments 
have  been  made  that  prob- 
ably mark  an  epoch  in  in- 
terior lighting  and  will 
make  indirect  illumination 
a  very  general  system.  In 
order  to  make  this  method 
commercially  available,  that 
is,  bring  it  within  the  reach 
of  the  man  of  ordinary 
means  two  things  were 
necessary.  First,  a  light 
of  high  candle-power  at 
low  cost.  Second,  a  reflect- 
ing surface  that  would  give 
the  first  reflection  of  light 
upward  without  material 
loss. 

Where  it  was  used  the 
necessary  candle-power  and 
economy  are  found  in  using 
the  higher  grade  incan- 
descent mantles.  During 
the  past  year  a  new  type 
of  electric  lamp  having  its 
filament  made  of  thcrare  metal,  tungsten, 
has  been  put  on  the  market,  and  where 
electricity  is  used  it  proves  an  ideal  source 
of  light  for  this  system.  It  is  an  interest- 
ing fact  that  the  introduction  of  the 
tungsten  lamp  which  made  indirect  light- 
ing almost  a  necessity  is  one  of  the 
factors  that  made  it  possible.  With  this 
lamp  the  same  amount  of  electric  energy 
will  produce  about  three  times  the  light 
that  would  be  produced  by  the  old  style 
carbon  filament  lamp.  Electrical  energy 
is  measured  in  watts,  a  watt  represent- 
ing 1/746  part  of  a  horse-power.  It  takes 
alK)ut  3>4  watts  of  energy  to  produce  one 
candle-power  of  light  with  the  carbon 
lamp.  With  the  tungsten  lamp  it  requires 
about  1J4  watts  to  produce  a  candle- 
power.  Consequently,  for  the  same  ex- 
penditure for  current  for  lighting  we  can 
get  three  times  as  much  light  with  the 
tungsten  lamp  as  with  the  carbon  lamp, 
and  can  thus  economically  use  a  brighter 
light  and  have  it  reflected  before  reach- 
ing the  eye. 


The  reflecting  surface  of  the  reflector 
surrounding  the  lamp  or  mantle  offers 
no  difficulties,  that  problem  having  been 
solved  already  after  many  years  of 
struggle  and  experiment,  and  marketed 
for  several  years  under  a  somewhat  mis- 
leading trade  name.  Reflectors  of  this 
type  consist  of  a  single  piece  of  blown 


A  Bf.d-Chamber  in  Which  thf  Concealed  Lights  Are  Used. 


glass  coated  on  the  outside  wifh  pure 
silver,  and  giving  a  reflection  of  remark- 
ably high  efficiency.  The  silvering  is 
protected  on  the  outside  by  coats  of 
elastic  enamel.  Much  greater  efficiency 
and  durability  is  claimed  by  the  maker 
than  is  obtained  by  ordinary  mirror  coat- 
ings. The  reflector  used  has  of  course 
a  vital  influence  on  the  results  in  the  long 
run.  The  necessity  for  efficiency  and 
durability  is  evident.  It  is  equally  im- 
portant that  the  reflector  be  capable  of 
being  molded  so  as  to  be  uniform  and 
correct  in  design  and  compact  in  form, 
and  to  permit  of  easy  and  thorough 
cleaning. 

The  design  or  shape  of  the  reflector 
also  has  an  important  bearing  on  the 
efficiency  and  on  the  effect  produced  in 
the  room.  The  correct  shape  of  this  in- 
verted reflector  for  throwing  the  rays  of 
light  to  the  ceiling  without  shadows,  as 
adopted,  has  been  the  result  of  consider- 
able calculation  and  experiment.  The 
perfected  design  is  gf  ,a  J^ll  ^hftBfiJ;^W 
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peculiar  spiral  corrugations.  The  ex- 
posed glass  surface  is  fire  glazed  and  so 
is  easily  cleaned  with  a  soft  cloth. 

The  indirect  lighting  units  worked  out 
consist  of  this  scientifically  correct  re- 
flector, fitting  in  a  spun  brass  casing. 
On  gas  fixtures  this  casing  rests  on  the 
base  of  the  mantle  like  a  globe.  On 
electric  fixtures  it  can  either  be  sus- 
pended by  chains  or  supported  from  be- 
low, as  in  the  case  of  gas  fixtures.  It  is 
evident  that  an  infinite  variety  of  orna- 
mental designs  can  be  worked  out  em- 
bodying these  units,  and  judging  from 
the  great  interest  shown,  fixture  manu- 
facturers in  the  near  future  will  be  de- 
signing fixtures  for  use  with  this  method 
of  illumination. 

These  lighting  units  can  be  easily  in- 
stalled on  gas  or  electric  chandeliers 
already  in  use.  Unless  the  chandelier 
arms  are  very  heavy,  it  can  be  applied  on 
any  electric  fixture  where  the  sockets  are 
pendant.  The  arms  do  not  cast  annoy- 
ing shadows  on  the  ceiling,  since  the  cor- 
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rugations  cause  the  light  to  come  from 
so  many  directions.' 

The  fixtures  should  be  at  or  near  the 
center  of  the  room,  though  side  lights 
can  and  have  been  used  with  satisfactory 
results.  Light  colored  walls  are  not 
essential  as  most  of  the  light  is  directed 
to  the  ceiling.  The  units  can  be  arranged 
in  a  variety  of  ways.  Only  a  few  simple 
designs  of  fixtures  embodying  them  are 
here  shown.  The  fixtures  can  be  installed 
in  single  units  or  multiples,  either  elec- 
tric, gas  or  combinations  of  both,  and  it 
is  practical  to  illuminate  in  this  way,  not 
only  residence,  but  halls  and  auditoriums. 

Of  course  this  system  of  illumination 
is  not  as  successful  with  beamed  ceilings 
or  those  of  dark  tint,  but  in  the  majority 
of  instances  the  ceilings  are  light  and 
the  conditions  favorable.  There  are  at 
present  many  experimental  installations 
of  this  system  in  use  among  professional 
and  business  men  in  their  residences  and 
offices.  Without  exception,  they  are  en- 
thusiastic in  its  praise,  and  are  so  im- 
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pressed  with  the  eye-comfort  derived 
from  its  use,  that  they  would  go  back  to 
the  old  system  of  lighting  only  under 
protest.  Direct  light  rays  from  the  fila- 
ment of  the  lamp  striking  the  eye  cause 
much  trouble  and  discomfort.  We  all 
know  that  a  rough  paper  which  partially 
breaks  up  these  rays  by  diffuse  reflection 
is  far  preferable  to  the  glazed  surface  so 
commonly  used  in  our  magazines.  The 
rays  of  light  striking  first  the  reflecting 
surface  of  the  ceiling  lose  their  injurious 
effect  and  the  eye-comfort  experienced 
by  this  method  is  very  noticeable.  One  is 
enabled  to  see  better.  While  it  is  true 
that  there  is  a  loss  of  light,  another  factor 
enters  to  overbalance  this.  The  more 
easily  details  can  be  seen,  the  more 
effective  is  the  illumination.  When  there 
is  a  bright  naked  lamp  in  front  of  the 
eye,  the  pupils  contract  and,  therefore, 
the  eye  takes  in  less  of  the  light  and  the 
things  that  are  illuminated  are  not  seen 


as  clearly  as  with  less  light  and  a  wide- 
open  pupil.  Hence  the  fact  that  there 
may  be  less  light  with  indirect  illumina- 
tion does  not  mean  that  we  see  less  clear- 
ly, but  on  the  contrary,  we  really  see 
better. 

The  cost  of  installation  and  mainten- 
ance does  not  much  exceed  that  of  the 
ordinary  methods  now  in  vogue.  The 
benefits  and  comfort  are  unquestionably 
so  far  superior  that  to  many  the  cost 
would  not  be  a  matter  of  consideration. 
A  fixture  of  one  reflector  and  one  100- 
watt  tungsten  lamp  or  a  good  gas  mantle 
burner  gives  a  beautiful  illumination  in  a 
room  up  to  fifteen  feet  square.  This 
consumption  makes  the  cost  very  reason- 
able, being  at  the  cost  of  gas  or  electric 
current  of  from  a  half  to  one  cent  per 
hour.  This  is  probably  not  more  than  it 
costs  in  the  majority  of  instances  to 
illuminate  such  rooms  by  the  present 
methods. 


The  Witching  Hour 

'Tis  just  the  hour 
When  pleasure,  like  the  midnight  flower 
That  scorns  the  eye  of  vulgar  light, 
Begins  to  bloom  for  sons  of  night 
And  maids  who  love  the  moon. 

— MOORK. 
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MATCHING  COLORS  WITHOUT  SAMPLES 


By  JEAN  MITCHELL 


[NEW  invention,  which 
makes  possible  the  ex- 
act description  of  col- 
ors of  all  kinds  and 
shades,  without  sam- 
ples, and  by  means  of 
numbers  only,  has  re- 
cently been  produced 
by  an  American.  It  promises  an  extra- 
ordinary help  in  a  field  where  help  has 
been  sorely  needed,  and  so  successful  is  it 
that  colors,  in  the  minutest  variations, 
may  now  be  matched  by  mail,  by  wire,  or 
by  any  other  method  of  communication. 
The  need  of  a  fixed  standard  in  meas- 
uring colors — 3,  standard  influenced 
neither  by  atmospheric  conditions  nor  by 
time,  has  long  been  felt  both  in  labora- 
tories and  in  large  industrial  concerns 
and  there  can  be  little  doubt  that  a  new 
colorimeter,  invented  by  Frederic  E.  Ives, 


This  Machine  Offers  a  Fixed  Standard  for  Com- 
paring Shades  of  Colors. 


will  supply  this  need.  Its  usefulness  has 
been  demonstrated  in  Boston,  where  it 
has  been  installed  for  several  months  and 
observed  by  scientists. 


.i^  2{¥ 


The  Ives  colorimeter  has  solved  the 
problem  of  keeping  a  record  of  colors  by 
means  of  a  standard  and  by  the  taking  of 
actual  measurements.  It  is  a  direct 
vision  instrument.  At  one  end  of  the  ma- 
chine, which  is  practically  a  rectangular 
box,  three  by  four  by  twenty  inches,  are 
three  nearly  juxtaposed  rectangular 
openings,  covered  by  screens  of  the  col- 
ors red,  green  and  blue  respectively.  All 
have  adjustable  shutters.  In  the  middle 
of  the  instrument,  is  a  field  lens  in  con- 
nection with  a  wedge  prism  so  located 
that  the  light  from  the  color  screens 
passes  through  only  one-half  of  the  lens. 
At  this  point  there  is  also  what  Is  called 
an  optical  mixing  wheel  and  a  small  elec- 
tric motor.  This  wheel  is  made  of  con- 
vex lenses,  and  its  purpose  is  optically  to 
mix  to  the  eye  all  colors  within  the  field 
of  the  instrument.  It  is  run  by  the  motor 
and  the  speed  regulated  by  a  small  rheo- 
stat on  the  base  board.  It  is  a  well  known 
fact  that  the  eye  retains  any  impression 
for  an  instant  after  receiving  it,  and  this 
faculty  is  called  the  persistence  of  vision. 
Independent  colors  when  passed  in  rapid 
succession  before  the  eye,  therefore  be- 
come so  perfectly  mixed  that  a  single 
even  color  is  obtained.  The  mixing 
wheel  is  for  the  purpose  of  accomplishing 
this,  effect. 

For  purposes  of  comparison,  a  clear 
opening  is  located  near  those  covered  by 
the  color  screens.  This  aperture  admits 
light  which  is  bent  into  the  axis  over  one- 
half  of  the  field  by  a  wedge  prism,  and 
spread  across  it  by  the  optical  mixing 
wheel  just  as  the  three  colors  mentioned 
are.  At  the  other  end  of  the  instrument 
is  the  eye  piece. 

That  the  instrument  may  not  be  sub- 
ject to  change  according  to  the  condition 
of  day  light,  the  two  fields  are  exactly 
matched  at  the  outset.  This  can  be  done 
very  accurately  and  rapidly  after  a  little 
practice.  The  green  shutter  is  opened 
wide — on  the  fixed  scale  of  the  instru- 
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The  Body  Turned  Up  to  Expose  the  Optical  Mix- 
ing Wheel  and  Small  Electric  Motors. 


ment  this  is  100 — and  the  red  and  blue 
shutters  are  opened  till  the  two  fields  ex- 
actly match.  It  is  sometimes  necessary 
to  readjust  the  shutter  of  the  clear  aper- 
ture in  order  to  make  the  fields  match  in 
luminosity  as  well  as  in  hue.  The  neces- 
sity of  matching  the  fields  at  the  outset 
makes  more  accurate  and  delicate  work 
possible,  as  the  degree  of  illumination  is 
not  always  the  same,  nor  have  the  color 
screens  the  same  relative  value  for  all 
eyes. 

When  the  two  fields  have  been 
matched,  it  is  an  easy  matter  to  match 
any  color  seen  through  the  clear  aperture 
by  means  of  an  adjustment  of  the  red, 
green  and  blue  shutters,  and  to  record 
the  color  so  measured  in  terms  of  three 
definite  spectrum  hues,  recorded  by  three 
numbers  on  the  instrument's  scales.  For 
instance,  a  shade  of  purple  may  be  regis- 
tered as  Red  50,  Green  5,  Blue  80,  or,  if 
the  numbers  are  always  set  down  in  the 
same  order,  it  will  be  sufficient  to  say 
merely,  50,  5,  80. 

By  varying  the  openings  of  the  shut- 
ters for  the  three  colors,  any  color  used 
in  art  or  by  manufacturers,  can  be  accu- 
rately matched,  recorded  by  three  num- 
bers, and  easily  reproduced  at  any  time, 
simply  by  resetting  the  shutters  to  the 
same  scale-readings  and  directing  it  to 


a  background  of  standard  white.  The 
"standard"  white  background  which  has 
been  adopted,  is  a  sheet  of  dense  opal 
glass  backed  by  a  sheet  of  white  paper. 
If  the  colorimeter  is  properly  set,  the 
light  from  this  ground — light  from  the 
sky,  diflFusely  reflected — will  fill  both 
sides  of  the  divided  field  of  the  colori- 
meter evenly  when  the  optical  mixing 
wheel  is  rapidly  revolved  by  the  electric 
motor. 

The  red,  green  and  blue  color  screens 
show  no  trace  of  change  after  long  ex- 
posure to  summer  sunlight,  nor  is  the 
color  changeable  by  accident  as  in  an 
accidental  shift  in  the  spectroscopic  in- 
strument. 

There  is  little  doubt  that  since  one  in- 
strument has  been  successful,  others  can 
be  made,  since  the  only  possibility  of 
variation  is  a  difference  in  the  uniformity 
of  the  focal  length  or  of  the  lenses  and  a 
difference  here  can  be  remedied. 

With  the  colorimeter  in  its  present 
stage  of  development  it  will  be  possible 


Perspective  View  of  the  Instrument  as  in  Use 

to  keep  accurate  records  of  shades  and 
of  luminosity  and  so  to  reproduce  any 
registered  color  at  any  time  regardless  of 
the  effect  time  or  exposure  may  have  had 
upon  the  original  production.  It  should 
prove  invaluable  to  manufacturers,  make 
possible  more  complete  tests  in  color 
blindness  and  open  a  wide  range  of  ex- 
periments in  laboratories. 
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SHIELD  TO  PROTECT  LINEMEN'S 
LIVES 

A  PROTECTIVE  shield  has  been  de- 
^^  vised  for  the  use  of  linemen  when 
working  on  high  tension  wires  up  to 
7,500  volts.  These  shields  have  been  em- 
ployed to  advantage  and  without  danger 
on  circuits  carrying  as  high  as  10,000 
volts,  the  shields  being  tested  in  water 
up  to  30,000  volts.  Each  shield  consists 
of  rubber  insulation  in  the  form  of  a 
trough,  with  rubber  handles  attached  to 
the  outside  of  each  one  for  the  use  of 
the  linemen  in  gripping  the  shield  when 
placing  the  same  over  an  insulator,  the 
shield  always  coming  between  his  hands 
and  the  wire. 

A  hard  rubber  slip  ring  is  provided. 


Linemen  Using  Shields  as  Protection  Against 
Live  Wires. 


PR01SRE6S!)] 


having  an  opening  of  half  an  inch  or 
more  to  admit  the  wire,  one  of  these  rub- 
ber rings  passing  over  each  end  of  the 
shield  and  clamping  it  firmly  to  the  wire 
so  as  to  prevent  it  from  dislodging.  The 
accompanying  illustration  showing  the 
shields  in  service  was  taken  with  the 
full  power  of  4,600  volts,  three  phase, 
on  the  three  wires  covered  by  this  rubber 
insulation.  The  current  was  not  shut  off 
during  any  of  the  time  the  work  was 
under  way.  The  linemen  cut  the  insula- 
tion from  the  live  wire  of  4,600  volts 
with  a  knife  held  in  the  bare  hand,  with- 
out any  danger  from  the  high  tension 
circuit.  As  tiie  wireman  stands  or  leans 
on  the  three  shields  there  is  no  way  for 
the  current  to  ground,  or  make  a  short 
circuit  through  his  body  with  on^  of  the 
other  wires. 

It  is  necessary  in  the  construction  of 
these  protective  devices  that  only  pure 
Para  rubber  be  used,  as  reclaimed  rubber 
often  contains  small  metallic  particles 
which  interfere  with  its  insulating  qual- 
ities. 

Jl 

AUTO  AS  ELECTRIC  LIGHT 
GENERATOR 

AT  the  time  of  the  recent  Vanderbilt 
^^  Clip  races,  on  Long  Island,  many  of 
the  observers  arrived  at  the  course  in 
automobiles  some  hours  before  daylight, 
in  order  to  secure  good  positions  for 
viewing  the  racing  machines.  One  of 
the  great  automobile  companies  secured 
parking  space  for  owners  of  their  cars, 
and  illuminated  it  through  the  night  in 
a  very  effective  manner. 

A  four-cylinder  roadster  was  run  into 
the  space.  One  side  of  the  rear  axle  was 
jacked  up  and  securely  blocked,  the  tire 
removed  from  the  left  wheel  and  a  belt 
carried  around  it  to  an  electric  light 
dynamo.  The  right  rear  wheel  remained 
stationary  by  reason  of  the  differential 
in  the  rear  axle  which  permits  the  two 
wheels  to  revolve  independently  of  each 
other. 


i^ 
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Running  an  Automobile  to  Generatf.  Power  for  Electric  Lights. 


The  dynamo  was  run  at  two  thousand 
revolutions  per  minute  and  generated 
current  for  forty-eight  sixteen  candle- 
power  lamps>  which  were  suspended 
around  the  space  and  in  the  supply  and 
mechanics'  tents.  The  arrangement  gave 
full  satisfaction  during  the  five  hours  it 
was  in  operation,  and  attracted  much 
notice  and  favorable  comment  for  its 
simplicity  and  efficiency. 


there  are  on  most  English 
railway  coaches,  entrance 
being  by  the  end  vestibules 
only.  By  this  means  the 
body  of  vehicle  may  be 
built  to  the  full  width 
available  as  there  are  no 
projecting  handles  to  pro- 
vide for.  The  body  frame 
is  greatly  simplified,  the 
danger  of  persons  falling 
through  accidentally 
opened  doors  is  quite  obvi- 
ated and  the  appearance  of 
the  train  is  much  enhanced. 
This  vehicle  is  an  example 
of  those  used  for  the 
through  trains  between 
Hull  and  Liverpool,  and  it  is  noteworthy 
that  these,  together  with  the  trains  run- 
ning between  Newcastle  and  Liverpool, 
were  the  first  complete  trains,  designed  in 
England  to  give  uniformity  of  external 
appearance  with  side  doors  at  the  vesti- 
bules only.  A  similar  practice  has  been 
adopted  in  the  latest  trains  in  the  West 
Coast  service  but  without  the  other 
unique  features  of  the  North-Eastern 
practice. 


NEW  APPARATUS  FOR  WATER- 
FINDING 


CAR  WITHOUT  DROP  WINDOW 
FRAMES 

COME  of  the  English  railway  coaches 

^  have  no  wooden  frames  to  the  drop  THE  problem  of  the  divining  rod  has 

windows   in   the   doors,   the   plate-glass  "*•    been  taken  up  again  of  recent  years, 

being     only     rounded     at     the     edges.  An  apparatus,  similar  in  its  outside  ap- 


rounded  at  the 
For  this  unusual  method  the  North- 
Eastern  Railway  claims  that  one  of 
the  advantages  of  having  a  window 
without  frames  is  the  saving  effected 
in  making  and  keeping  in  repair  the 
frames;  but  the  chief  feature  is  that 
they  prevent  all  rattling 
and  noise  which  an  or- 
dinary window  makes,  and 
for  this  reason  are  consid- 
ered a  great  improvement 
on  the  windows  fitted  in 
frames. 

The  compartments  are 
each  provided  with  a  bal- 
anced glazed  drop  light  five 
feet  wide  with  the  custom- 
ary glazed  light  above. 
There  are  no  side  doors,  as 


pearance  to  an  ordinary  magnetic  com- 
pass, has  been  used  successfully  by  Herr 
Adolf  Schmid  of  Berne,  Switzerland, 
and  is  likely  to  assume  a  considerable 
practical  importance. 

This  apparatus,,  which   has  been   re- 


An  English  Car  with  Unprotected  Plate  Glass  Windows. 
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cently  submitted  to  the  French  Academy 
of  Science,  is  an  inexpensive  outfit  which 
is  ready  for  operation  at  a  moment's 
notice.  While  being  operated  by  any- 
body, it  is  bound  to  give  particularly 
valuable  results  at  the  hands  of  persons 
possessing  some  notions  of  hydrography 
or  the  science  of  water  distribution. 

The  apparatus  is  based  on  the  prin- 
ciple of  the  Daguin  acoustele  or  sound 


Using  the  Water-Finding  Instrument. 

analyser.  It  has  been  utilized  in  an  ex- 
tensive set  of  tests  by  Monsieur  Dienart, 
an  engineer  connected  with  the  water 
service  of  the  French  capital. 

The  Daguin  acoustele  is  simply  a  hear- 
ing funnel  provided  in  its  interior,  to- 
wards the  bottom,  with  a  small  cone  with 
its  basis  turned  toward  the  narrow  end 
of  the  funnel.  The  instrument  is  enclosed 
in  a  special  casing,  preventing  the  out- 
side air  from  producing  any  noise  liable 
to  interfere  with  the  operation  of  the  in- 
strument by  covering  the  noises  per- 
ceived by  the  experimenter. 

In  order  to  use  the  apparatus,  a  hole 
is  dug  in  the  ground  and  the  instrument 
placed  in  the  water  of  a  transportable 
tank,  is  fitted  into  that  hole.  When  the 
ends  of  the  India  rubber  tubes  are  then 
applied  to  the  ears,  the  noise,  character- 
istic of  the  passage  of  underground 
water,  is  perceived  after  about  five 
minutes*  listening  whenever  the  site  is  on 
top  of  some  water  course.  This  noise  is 
a  continuous  humming,  comparable  to 
the  roaring  of  the  wind  blowing  in  the 
woods  and  is  particularly  intense  if  the 


underground  water  falls  into  a  gallery. 
The  air  of  the  latter,  in  fact,  reinforces, 
by  its  resonance,  the  sound  waves  given 
out  by  the  watercourse. 


BAROMETER  OF  MAMMOTH  SIZE 

AT  the  exhibition  of  Faenza,  Italy, 
*^  which  is  primarily  devoted  to  the 
memory  of  Evangelista  Torricelli,  it  was 
intended  to  erect  to  that  celebrated 
physicist — to  whom  is  due  the  discovery 
of  air  pressure,  a  monument  in  the  shape 
of  a  mammoth  barometer.  Tht  man- 
agers desired  a  water-barometer  sus- 
ceptible of  being  read  from  the  level 
ground  to  be  constructed. 

This  task  involved  a  number  of  prac- 
tical difficulties.  In  the  first  place,  it  was 
found  impossible  to  use  water  as  barom- 
eter liquid,  because  of  the  variations  in 
vapor  tension  which,  with  variable  tem- 
perature, would  have  depressed  the  liquid 
column  by  irregular  amounts. 

Olive  oil  therefore  seemed  to  constitute 
the  most  suitable  material :  with  a  specific 
weight  of  .195,  the  column  of  an  olive 
oil  barometer — corresponding  to  normal 
air  pressure — would  be  upwards  of  37 


1 


Huge  Barometer  at  Exhibition  in  iTAur. 
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feet  in  height,  while  the  variation  cor- 
responding to  one  inch  of  mercury  would 
be  as  much  as  14.35  inches,  thus  being 
nearly  fifteen  times  as  great. 


ELECTRICAL  RECORDING  TARGET 

AN  Australian  electrician,  Mr.  A.  M. 
*^  Rose,  has  designed  a  recording 
target  which  would  seem  to  increase  the 
accuracy  of  records  and  reducing  the 
cost  of  target  recording  apparatus. 

In  the  arrangement  used  for  recording 
single  shots,  the  target  takes  the  shape 
of  a  roll  of  paper  wound  up  from  drum 
to  drum,  while  passing  under  a  number 
of  small  spring  fingers  connected  with  a 
continuous  resistance,  one  end  of  which 
communicates  with  the  recorder  at  the 
firing  point,  while  the  other  end  is  con- 
nected up  to  a  common  terminal  running 
throughout  the  row  of  fingers. 

After  each  shot  the  target  is  wound 
over  the  drum  and  wherever  there  is  a 
bullet  hole,  one  or  more  fingers  is  al- 
lowed to  drop,  thus  completing  the  re- 
cording circuit  and  actuating  two  relays. 

By  closing  local  circuits  through  elec- 
tro-magnets, the  latter  simultaneously 
arrest  the  target  and  the  recording  drum. 

Now,  according  to  this  arrangement, 
the  current  intensity  obviously  depends 
on  the  vertical  position  of  the  bullet  hole 
with  regard  to  the  keyboard.  The  record- 
ing pencil  at  the  firing  point  is  accord- 
ingly pulled  up  by  the  solenoid  to  a  level 
depending  on  the  current  intensity  and, 
therefore,  corresponding  with  the  ac- 
curate vertical  position  of  the  bullet  hole. 

By  then  pressing  a  key,  the  operator 
momentarily  closes  the  circuit  of  an 
electro-magnet  inside  the  drum,  causing 
the  pencil  to  strike  a  roll  of  paper  wound 
over  the  drum,  after  which  it  interrupts 
the  main  circuit,  opening  the  local  cir- 
cuits and  releasing  the  drums.  At  the 
same  time  each  shot  is  registered,  the 
positions  of  the  gauge  points  are  auto- 
matically indicated  so  as  to  allow  the 
record  to  be  referred  to  a  well  defined 
basis.  This  is  effected  by  an  auxiliary 
wire  connected  with  a  row  of  keys  and  a 
recording  magnet  and  pencil.  The  whole 
of  this  operation,  apart  from  the  pressing 
of  the  key  thus  is  entirely  automatic. 


The  same  apparatus  could  be  used  for 
registering  volley  firing,  but  for  the  pos- 
sibility of  several  holes  falling  on  the 
same  vertical  line.  The  inventor  has, 
therefore,  designed  a  special  arrangement 
for  rapid  or  company  firing. 

Instead  of  connecting  the  keyboard 
used  for  this  purpose  with  a  continual 
resistance,  each  contact  lever  is  connected 
with  a  separate  wire  running  as  far  as 


Target  Which  Keeps  Shooting  Score  by  Means  of 
Electricity. 


the  firing  point.  At  the  latter  is  arranged 
a  row  of  marking  pencils  each  carried 
by  a  lever,  the  outer  end  of  which  is 
acted  on  by  ia  small  electro-magnet  in- 
serted into  the  circuit  of  one  of  those 
wires.  By  a  suitable  arrangement  the 
distances  between  the  centers  of  those 
levers  can  be  reduced  to  about  one- 
sixteenth  of  an  inch. 

Now,  as  the  target  is  wound  continu- 
ously upon  the  drum,  the  fingers  are 
allowed  to  drop  into  the  holes  of  the 
paper,  closing  their  respective  circuits 
and  thus  producing  at  the  firing  point, 
a  record  of  each  shot.  The  relative  posi- 
tion of  the  shots  is  likewise  ascertained 
by  means  of  the  gauge  points  provided 
in  the  left-hand  top  and  right-hand  bot- 
tom comers,  respectively J3y  vjwwv  iv^ 
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The  Merry  Widow 

A  MAN  whose  wife  was  extremely  jealous 
planned  a  pleasant  surprise  for  her  in  the 
form  of  a  trip  to  New  York  to  see  "The 
Merry  Widow,  and  wrote  a  friend  in  the 
city  to  let  him^  know  the  earliest  date  for 
which  he  could  secure  seats.  The  next  day 
when  he  was  away  from  home  the  following 
telegram  was  delivered  there,  addressed  to 
him.  but  opened  by  his  wife: 

"Nothing  doing  with  the  widow  until  the 
tenth.    Will  that  suit  you?" 

Explanations  were  demanded. — Lippincotfs. 

Various  Methods 

Hewitt — "I  have  been  pinched  for  money 
lately." 

Jewett — **Well,  women  have  different  ways 
of  getting  it.     My  wife  kisses  me  when  she 
wants  any." — Chicago  Journal. 
JS 
Nearer  the  End 
"If  I  were  younger,"  said  the  rich  old  man, 
"I  believe  I  might  win  you  for  my  wife." 

"Yes,"  replied  the  cold  beauty,  dreamily  con- 
sidering his  sixty-five  years;  "or,  say,  fifteen 
years  older." — Philadelphia  Press. 
Jl 
Up  to  Him 
"Do  YOU  think  you  can  manage  with   my 
salary  of  $12  a  week,  darling?"  he  asked,  after 
she  had  said  yes. 

"ril  try.  Jack,"  replied  she.    "But  what  will 
you  do?" — Universalis t  Leader: 
JS 
A  Compromise 
Corpulent  Suitor  (on  his  knees)— "If  you 
will  not  accept  my  offer,  at  least  help  me  up." 
— Meggendorfer  Blaetter. 


The  Reason 

God  made  woman  beautiful  and  unreason- 
able so  that  she  would  love  man. — Life. 

Dust 

A  SIGN  hung  in  a  conspicuous  place  in  a 
store  in  Lawrence  reads: 

"Man  is  made  of  dust.  Dust  settles.  Are 
you  a  man?" — Boston  Record. 
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Lese-mt}esty 

Alpine  Hotel  Manager  (to  the  man  who 
has  the  telescope  for  hire) — "The  Kaiser  is 
coming  here  tomorrow.  Be  careful  to  say 
nothing  to  him  about  the  majesty  of  the 
mountains." — Meggendorfer  Blaetter. 

Advice 

"You*s  got  to  put  a  certain  amount  of  de- 
pendence on  yohsef,"  said  Uncle  Ebea  "De 
man  dat  goes  aroun'  lookin'  f oh  too  much 
advice  is  liable  to  find  hissef  in  de  position  of 
de  gemman  dat  gits  so  interested  readin'  de 
time  table  dat  he  misses  his  train." — WcLshing- 
ton  Star. 

Jl 
He  Knew 

Sentimental  Young  Lady — "Ah  Professor! 
what  would  this  old  oak  say  if  it  could  talk?" 

Professor — "It  would  say,  'I  am  an  elm.' " — 
Fliegende  Blaetter. 


Letting  the  Cat  Out 

"Say,  grandpa,  make  a  noise  like  a  frog," 
coaxed  little  Tommy. 

"What  for,  my  son?" 

"Why,  papa  says  that  when  you  croak  we'll 
get  .five  thousand  do\\sirs."—Success. 
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What  He  Wanted 

Mr.  Hayrix  (in  swell  restaurant) — Kin  I  git 
my  dinner  here,  mister? 

Waiter— Certainly,  sir.  Will  you  have  table 
d'hote  or  k  la  carte? 

Mr.  Hayrix — ^Well,  yew  may  gimme  a  leetle 
of  both — an'  be  shore  an*  put  plenty  uv  gravy 
on  it. — Arkansas  Traveler, 

The  Strenuous  Life 

A  YOUNG  girl  of  far  Albuquerque, 

Aspired  to  be  hired  as  a  clurque; 

But  returned  to  her  ma, 

As  soon  as  she  sa 

Like  everything  else,  it  was  wurque! 

^ReprhUed/nm  February  Technical  World, 

Any  More? 

Your  knowledge  of  fair  Albuquerque, 

At  the  least  seems  to  be  rather  muerque. 

But  if  I  complain, 

I  expect  you'll  maintain, 

It's  the  way  they  pronounce  it  in  Tuerque. 


He  Heard  Nothing 

A  GENTLEMAN  undertook  to  purchase  a  waist 
for  his  wife. 

"What  bust?"  inquired  the  saleswoman. 

'Why,    I    didn't    hear    anything." — Every- 
body's, 

J$ 

Back  in  the  Woods 

"Is  THERE  any  arbutus  around  here?" 
"No;  nothin'  but  rheumatics.    We're  pretty 
healthy  this  spring." — Harvard  Lampoon, 


Fully  Explaiiled 

Old  Lady  (rather  deaf)— "Are  you  any  re- 
lation to  a  Mr.  Green?" 

Green — "I  am  Mr.  Green." 

Old  Lady— "Ah !  Then  that  explains  the  ex- 
traordinary resemblance."— Pt//^6i#r^  Observer, 


Justifed  Alarm 

Very  much  excited  and  out  of  breath,  a 
young  man  who  could  not  have  been  married 
very  long  rushed  up  to  an  attendant  at  one  of 
the  city  hospitals  and  inquired  after  Mrs. 
Brown,  explaining  between  breaths  that  it  was 
his  wife  whom  he  felt  anxious  about. 

The  attendant  looked  at  the  register  and 
replied  there  was  no  Mrs.  Brown  in  the  hos- 
pital. 

"Oh!  Good  heavens!  Don't  keep  me  wait- 
ing in  this  manner,"  said  the  excited  young 
man.  "I  must  know  how  she  is." 

"Well,  she  isn't  here,"  again  said  the  attend- 
ant. 

"She  must  be,"  broke  in  the  visitor,  "for 
here  is  a  note  I  found  on  the  kitchen  table 
when  I  came  home  from  work." 

The  note  read: 

"Dear  Jack :  Have  gone  to  have  my  kimono 
cut  out — Annie." — The  Pilgrim, 


Woman 

Oh,  woman,  you  are  charming, 

And  poets  long  have  sung 
Their  sweetest  verses  to  you 

In  every  written  tongue; 
But  none  of  them  has  ever 

Told  why  it  is  that  you 
Will  always  leave  a  street-car 

.ot  dne  gnorW. — Success. 

Jl 
Revised  Version 

Jack  (proudly) — ^We  learned  a  new  com- 
mandment in  Sunday  school  today. 

Doting  Parent— Yes,  dearie,  and  what  was 
it? 

Jack — Thou  shalt  not  kick  a  duckery. — 
National  Home  Magazine, 


Candid 

A  SUMMER  visitor  who  was  trying  a  horse, 
the  property  of  a  New  Hampshire  farmer, 
with  a  view  to  buying  him,  noticed  that  after 
driving  a  few  miles  the  animal  pulled  very 
hard,  requiring  a  firm  hand  and  constant 
watching.  "Do  you  think  this  is  just  the  horse 
for  a  lady  to  drive?"  he  inquired  doubtfully. 

"Well,"  answered  the  owner,  with  an  air  of 
great  candor,  "I  must  say  I  shouldn't  really 
want  to  be  the  husband  of  the  woman  who 
could  drive  that  horse." — Christian  Register, 


hSCIENCE  AND  ITSIVENTION-I 


ROADS  FROM  CLOVER  AND 
SAWDUST 

AN  experiment  in  road-making  in  a 
*^  sandy  country  has  proved  successful 
during  the  past  summer  near  Princeton, 
Minn.  The  road  was  made  by  mixing 
freshly  cut  yellow  clover  and  rye  straw 
with  the  sand  base,  the  idea  being  to 
convert  the  sand  into  a  vegetable  loam 
so  that  it  may  be  worked  into  a  road. 
The  highway  has  been  in  use  six  months 
and  is  highly  praised  by  the  farmers  who 
use  !t. 

This  idea  in  road-making  was  the  con- 
ception of  George  W.  Cooley,  state  high- 
way engineer  for  Minnesota.  In  some 
portions  of  the  state,  the  sandy  nature 
of  the  soil  makes  good  roads  out  of  the 
question  without  the  importation  of  sur- 
facing materials.     In  most  cases  this  is 


Experimental  Road  Near  Princeton.  Minn..  Built 
OF  Sand  and  Clover. 


impossible  on  account  of  the  expense. 
Mr.  Cooley  evolved  the  idea  of , changing 
the  character  of  the  soil  along  the  high- 
way by  mingling  it  with  vegetable  mat- 
ter. Near  Princeton  clover  was  used, 
and  on  a  shorter  stretch,  sawdust  was 
used  as  the  ingredient. 

For  the  clover  road  Mr.  Cooley  had 
the  road  graded,  and  planted  yellow 
clover  and  rye  on  the  right  of  way,  ex- 
cept for  a  driveway  of  twenty  feet.  The 
rye  was  planted  with  the  clover  to  pro- 
tect the  latter  during  the  hot  summer. 
Rye  straw  was  thrown  on  the  road  and 
worked  into  the  sand  by  passing  teams. 
Several  times  during  the  summer  the 
clover  was  cut  and  also  thrown  upon  the 
road.  This  was  well  worked  into  the 
sand  and  has  partly  changed  the  char- 
acter of  the  soil. 

Four  inches  of  sawdust  from  a  saw 
mill  was  spread  over  a  quarter  of  a  mile 
of  road  near  Cambridge  and  worked  into 
the  sand  in  a  similar  manner.  The  top 
of  the  roadway  was  frequently  worked 
so  as  to  prevent  ruts  and  the  sawdust 
was  well  mixed  with  the  sand.  This  is 
rotting  and  is  gradually  making  it  pos- 
sible to  work  the  road  as  though  it  were 
made  of  loam. 


A  CURIOUS  GERMAN  BEE-GARDEN 

THE  bee  garden  illustrated  herewith 
^  was  originated  and  constructed  by  a 
simple  school  teacher  in  a  small  German 
town,  where  it  is,  of  course,  an  attraction. 
As  can  be  seerwthe  bees  are  housed  not 
in  the  usual  hives  but  in  finely  modeled 
buildings,  all  of  which  are  different  from 
one  another.  It  is  a  fact  that  bees  always 
return  to  the  hive  to  which  they  belong, 
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B^B-HiVB  Built  Likb  a  Habitation  of  Man. 

being  attracted  by  the  color,  form,  or 
shape  of  the  opening.  To  facilitate  this 
still  more  the  schoolmaster  made  the 
hives  quite  different.  They  represent 
buildings  in  miniature,  such  as  a  castle, 
an  inn,  a  residence,  a  cottage,  a  shelter 
for  a  military  sentry,  a  windmill  and 
models  of  animals — a  bear  standing  up, 
an  elephant  and  a  lion.  There  is  of 
course  an  opening  somewhere  hidden  in 
the  skin  of  the  beasts,  also  in  the  houses, 
to  obtain  access  to  the  honey.  The  little 
buildings  have  all  the  details  that  make 
them  look  like  real  hous^,  such  as 
windows,  doors,  curtains,  and  steps,  and 
the  animals  are  also  cleverly  executed. 
They  are  of  larger  size  than  the  man 
who  built  them.  Models  other  than  are 
shown  here  are  in  course  of  construction 
and  the  school  teacher  intends  steadily 
to  increase  his  collection.  He  is  building 
at  present  a  cave  with  dwarfs.  The 
whole  garden  is  surrounded  by  a  high 
railing  broken  by  an  artistic  portal  bear- 
ing the  designation  "Bee-garden." 


NEW  CLEANER  FOR  BOILER  FLUE . 

A  MACHINE  that  planes  all  scales, 
^^  rust,  soot  and  dirt  from  the  interior 
of  tubular  boiler  flues  without  occasion- 
ing any  interruption  in  the  operation  of 
the  boiler  is  likely  to  interest  those  who 
appreciate  how  desirable  it  is  to  keep 
the  flues  of  boilers  free  from  such  for- 
eign matter.  The  true  importance  of  so 
doing  is  often  lost  sight  of  in  comparison 
with  the  trouble  of  thoroughly  cleaning 
when  that  entails  the  shutting  down  of 


the  boiler,  because  it  is  not  commonly 
realized  how  great  is  the  loss  of  ef- 
ficiency when  the  flues  are  dirty.  The 
accumulated  material  on  the  flues  is  a 
poor  conductor  of  heat,  and  it  is  stated 
that  1-32  inch  of  soot  will  increase  the 
amount  of  heat  required  to  evaporate  a 
given  amount  of  water,  15  per  cent, 
while  J4  inch  of  soot  will  require  70  per 
cent  more  heat. 

The  machine  illustrated  and  recently 
patented  by  a  company  in  New  York 
City  is  one  which  is  claimed  to  do  just 
what  was  stated  above.  Its  operation  as 
applied  to  the  particularly  difficult  prob- 
lem of  cleaning  upright  boilers  is  espe- 
cially interesting,  for  it  is  believed  to  be 
the  first  practical  method  of  cleaning 
such  boilers  thoroughly. 


A  Miniature  Elephant  That  "Houses"  Bees. 

Fig.  1  shows  an  interrupted  com- 
pressed view  of  the  complete  apparatus. 
The  frame  is  made  up  of  separable  sec- 
tions of  one-inch  tubing  connected,  by 
couplings,  including  a  handle,  a  long 
straight  slotted  tube  and  a  curved  tube 
terminating  in  a  spider  at  D.  The 
straight  section  of  the  tube  carries  a  slid- 
ing handle  A,  an  adjustable  stop  p  and  an 
adjustable  supportingd  If g^rfv^^hich   is 
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Fig.  1.    An  Interrupted  Compressed  View  of  the  New  Boiler 
Flub  Cleaner. 


pivoted  SO  that  the  apparatus  may  be 
folded  and  more  easily  carried  when 
taken  apart.  When  in  use  the  supporting 
leg  C  rests  on  the  floor  just  outside  of  the 
firebox,  the  curved  part  of  the  tube  is  in 
the  furnace  and  the  spider  D  is  pressed 
against  the  lower  end  of  the  flue.  The 
middle  section  varies  in  length  according 
to  the  length  of  flues  to  be  cleaned. 
Through  the  slot  on  the  side  the  handle 
A  is  connected  by  a  screw  to  a  cylindrical 
block  approximately  fitting  the  inside  of 
the  pipe.  This  block  is  connected  by  two 
steel  tapes,  portions  of  which  are  shown 
in  various  places,  reaching  through  the 
forward  end  to  the  cleaner  head. 

An  enlarged  detail  of  the  head,  repre- 
sented in  a  section  of  flue,  is  given  in 
Fig.  2.  It  is  this 
head  which  does 
the  actual  work 
of  cleaning  the 
flue,  and  is  the 
essential  feature 
of  the  apparatus. 
The  remainder  of 
the  parts  are 
simpfy  means  of 
sliding  the  head 
up  and  down 
through  the  flue. 
The  head  consists 
of  pivoted  blades 
with  cutting 
edges  at  their 
free  ends  which 
are  disposed  at 
such  an  angle  that 
they  have  no 
tendency  to  cut 
into  the  metal  of  the  flues,  and  in  fact  are 
not  shajp  enough  for  that,  but  neverthe- 
less get  back  of  and  in  under  the  in- 


FiG.  2.  Thk  Head  as  It  Ap- 
pears Inside  of  the  Flue. 


^^g^^       crusted  matter,  removing  it 

^^r       after  the  manner  of  a  chisel. 

*f*         As  the  head  is  pushed  up- 

T,        ward  through  the  flue  the 
blades    yield,    but    on    the 
JfJ  i       downward    movement    the 
C^^  springs  which  tend  to  hold 

the  blades  outward   cause 
them  to  take  hold. 

Aside  from  the  rapidity 
and  thoroughness  of  this 
method  of  cleaning — it  is 
claimed  to  take  ohly  about 
twenty  minutes  to  clean  the 
average  upright  boiler — the  principal  ad- 
vantage is  that  it  is  not  necessary  to 
draw  the  fires,  and  it  may  even  be  pos- 
sible to  dispense  with  banking  them. 

Horizontal  boilers  can  be  as  readily 
cleaned  with  an  even  simpler  apparatus, 
based  on  the  same  principle.  The  head 
in  such  cases  is  simply  attached  to  a  one- 
half-inch  rod  which  is  made  in  sections 
for  convenience  in  transporting,  and  is 
pushed  directly  back  and  forth  through 
the  flues  until  they  are  free  of  incrusted 
material. 


STEEL  TANK  FALLS  THROUGH 
CONCRETE  BUILDING 

A  PECULIAR  accident,  the  cause  of 
^^  which  is  still  a  mystery,  happened 
to  a  new  reinforced  concrete  building  in 
St.  Joseph,  Mo.,  when  a  steel  tank  par- 
tially full  of  water,  weighing  120  tons, 
crashed  through  the  roof,  and  through 
each  of  the  nine  concrete  floors,  to  the 
ground,  a  distance  of  110  feet. 

The  building  had  been  erected  with  a 
special  view  to  strength  and  durability, 
by  one  of  the  best  known  contracting 
firms  in  the  Middle  West,  and  was  in- 
tended for  use  as  a  wholesale  dry  goods 
house.  Every  precaution,  as  was  sup- 
posed, had  been  taken  against  such  an 
accident.  In  computing  the  carrying 
power  of  the  columns,  an  additional 
weight  of  200  tons  had  been  allowed  for 
the  water  tank,  which  was  to  supply 
water  to  the  automatic  fire  extinguishing 
system. 

The  unit  system  of  construction  had 
been  applied.  Concrete  columns,  rein- 
•forced  with   steel  j|^ifeb^icte«iAe(^tom 
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foundation  to  roof  throughout  the  build- 
ing. 

On  the  day  of  the  accident  an  agent  of 
an  automatic  sprinkling  system  was  on 
the  work  to  test  the  appliances.  He 
turned  on  the  water,  and,  when  the  tank 
was  about  two-thirds  full,  there  was  a 
loud  cracking  noise.  The  agent  noticed 
that  the  tank  had  tilted  slightly  from  its 
upright  position,  and  gave  the  alarm ;  but 
an  instant  later  the  great  reservoir  had 
ripped  its  way  through  the  steel-and-' 
concrete  support,  and  was  on  its  way  of 
destruction  toward  the  earth. 

No  one  interested  in  the  building  will 
admit  to  any  theories  as  to  the  cause  of 
the  accident,  but  an  inquiry  is  now  under 


Two-Seated  Runabout  Auto  for  Children 


The  Building  Through  Which  Huge  Tank  Fell. 

way  which  may  solve  the  mystery.  Sec- 
tions of  the  steel  and  concrete  have  been 
sent  to  Chicago  and  St.  Louis,  there  to 
be  scientifically  examined,  with  a  view 
to  the  detection  of  possible  flaws.  None 
but  high  carbon  steel  was  ordered  for 
the  structure,  but  it  is  thought  possible 
that  some  soft  steel  may  have  found  its 
way  into  the  consignments. 

This  curious  accident  recalls  the  col- 
lapse of  the  partially  completed  concrete 
Hotel  Bixby,  at  Long  Beach,  Cal.,  in  the 
fall  of  1906. 


AUTOMOBILE  FOR  CHILDREN 

AN  automobile  now  being  built  by  an 
^^  Eastern  company  for  the  young  folks 
is  of  such  simple  design  that  any  intelli- 
gent boy  or  girl  of  eight  years  or  more 
can  operate,  adjust  and  after  becoming 
familiar  with  its  construction,  if  neces- 
sary, repair  it.  It  has  a  maximum  speed 
of  ten  miles  an  hour.  The  engine  is 
designed  with  a  view  to  simplicity  and 
reliability. 


Part  op  Wreckage  Made  by  FfOJiNG 
iNG  Damage  Doj^gitl^^Pfe^V^^i 


UNLOADING  ORE  FROM  VESSELS  AT  THE  DOCKS.  WITH  AN  ELECTRIC  CRANE. 


A  simple  carburetor  with  only  two 
simple  adjustments  that  will  start  the 
engine  with  regularity  and  promptness, 
a  thermo-syphon  system  of  cooling 
through  integral  cast  cylinder  jacket  and 
spiral  tube  radiator,  and  an  inclined 
steering  wheel  directly  connected  to  the 
front  axle,  also  carrying  spark  and 
throttle  on  steering  column,  the  same  as 
on  large  motor  cars,  make  this  a  real 
motor  car  for  the  young  folks. 

The  speed  of  the  car  is  varied  by 
manipulation  of  spark  and  throttle  levers 
and  allowing  drive  belt  to  slip  by  reduc- 
ing pressure  of  foot  on  clutch  pedal.  Ten 
miles  an  hour  is  the  maximum  speed  of 
this  little  machine.  The  car  weighs  about 
300  pounds. 


ELECTRICITY  DISPLACES 
HYDRAULIC  POWER 

TJNTIL  recently  the  big  clam  shell 
^^  machines  with  twelve  ton  buck- 
ets for  reaching  into  the  hold  of  an 
ore  vessel  have  been  operated  by  hy- 
draulic power.  The  new  unloading  plant 
at  Lorain,  Ohio,  is  operated  entirely  by 
electricity  and  in  addition  has  a  new 
arrangement  for  carrying  ore  that  does 
not  go  directly  into  cars  to  the  stock 
piles  or  a  trough  at  the  rear  of  the  ma- 
chine, as  shown  in  the  photograph.  This 
plant  is  on  the  docks  of  the  United  States 
Steel  Corporation.  Another  plant  of 
electric  machines  is  now  being  installed 
at  Ashtabula,  Ohio. 
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Home-Made  Cream  Separator 

Please  suggest  some  way  to  separate  cream 
from  milk  without  the  use  of  expensive  ma- 
chinery.— B.  N. 

Provide  a  reservoir  or  tank  of  suitable 
size,  in  which  the  milk  may  be  allowed  to 
settle  until  the  cream  is  formed  at  the 
top.  Put  in  an  ordinary  pump  above 
the  reservoir  with  the  suction  end  on  the 
bottom.  Attach  to  the  suction  end  a 
rubber  hose,  the  other  end  of  which  is 
held  by  a  float  a  certain  distance  below 
the  cream  at  the  top  of  the  reservoir. 
Set  a  small  barrel  so  that  the  discharge 
from  the  pump  will  flow  into  it.  Attach 
a  discharge  pipe,  supplied  with  a  stop 
cock  to  the  underside  of  the  barrel.  By 
this  means  the  skimmed  milk  can  be 
drawn  off  without  disturbing  the  cream 
and  distributed  from  the  barrel  to  the 
milk  cans.  The  accompanying  figure  will 
give  an  idea  of  one  such  installation. 


Largest  Gold  Nuggets 

Can  you  tell  me  where  and  when  the  largest 
nugget  of  gold  was  found? — N,  T,  L, 

The  largest  gold  nugget  ever  found 
was  the  Welcome  Stranger  at  Moliagul, 
in  Victoria,  in  1869.  It  weighed  2,520 
ounces  and  was  found  at  a  depth  of  three 
inches.  The  Welcome  nugget,  found  at 
Ballarat,  in  1853,  weighed  2,195  ounces 
and  was  discovered  180  feet  below  the 
surface.  Recently  at  Tamagulla,  also  in 
Victoria,  four  nuggets,  weighing  963, 
675,  502  and  372  ounces  respectively, 
have  been  secured  in  gravel  at  a  depth  of 
only  twenty  inches. 


Not  Frost  But  Thirst  KiUs  Plants 

I  have  been  told  it  is  not  freezing  but  some- 
thing else  that  kills  plants  in  the  fall.  If  not 
the  cold  what  is  it? — B.  F, 

Plants  do  not  freeze  to  death  in  the 
early  winter,  but  perish  from  thirst.  The 
cold  causes  the  withdravyal  of  the  water 
from  the  cells  of  the  plant,  forming  ice 
crystals  outside  of  the  cells.  The  frost 
cooling  and  contracting  the  surface,  acts 
as  a  sort  of  pump,  and  as  so6n  as  the 
cell  is  emptied  of  its  life-giving  fluid 
the  plant  dies.  The  truth  of  this  theory 
has  been  proved  recently  by  numerous 
careful  experiments.  Great  variation 
was  found  in  the  amount  of  cold  neces- 
sary to  cause  the  death  of 
vegetation.  Some  plants  dry 
out  quickly  and  are  killed  be- 
fore the  freezing  point  is 
reached. 
Many  plants 
will  survive 
zero  weather^ 


A  Cream  Separator  That  May  Be  Made  at  Home. 
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and  some  die  only  at  twenty  degrees 
below.  Certain  vegetable  growths  never 
freeze.  There  are  forms  of  bacteria  that 
even  when  immersed  in  liquid  air,  the 
intensest  cold  available,  come  out  of  their 
bitter  bath  as  chipper  and  lively  as  ever. 


Instrument  for  Tightening  Belts. 


Simple  Relay  for  Wireless 

Please  tell  me  how  to  make  a  relay  for  a 
small  wireless  telegraph. — S.  R. 

A  very  efficient  wireless  telegraph  re- 
lay can  be  easily  made  at  the  expense  of 
an  old  electric  bell,  providing  the  field 
magnets  and  coils  are  in  good  condition. 
Take  the  coils  and  cores  and  fasten  them 
on  a  board,  as  shown  in  the  sketch. 

Pivot  the  armature  over  the  magnet 
poles  and  wind  thick  copper  wire  over 
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A  Simply  Constructed  Wireless  Telegraph  Relay. 


Belt  Tightener 

Please  tell  me  how  to  make  a  tightener  for 
lacing  belts.— /i.  A/.  R, 

The  belt  tightener  shown  in  the  ac- 
companying sketch  consists  of  four 
pieces  of  wood  from  two  to  three  inches 
wide,  one  inch  thick  and  long  enough  to 
extend  several  inches  on  each  side  of  the 
belt  to  be  spliced.  Cut  a  shallow  notch  in 
each  piece  and  place  one  of  the  wood 
pieces  behind  the  belt  above  and  below 
the  splice.  Place  the  other  pieces  in 
front  of  the  back  ones  and  drive  two 
wire  nails  through  each  and  through  the 
belt.  Take  two  pieces  of  rope  about  the 
size  of  a  clothes  line,  make  a  loop  in 
each  and  place  the  rope  over  the  two 
cleats  at  the  top,  one  on  each  end.  Run 
the  rope  around  the  bottom  cleats  and 
then  back  around  the  top  cleats.  Pull 
up  on  the  bottom  cleats  and  tighten  the 
ropes  and  when  tight  enough  wrap  them 
around  the  upper  cleats  with  one-half 
hitch.  This  will  hold  the  belt  tight 
enough  for  splicing. 


the  end  of  the  bell  hammer.  The  ends 
of  the  wire  should  be  straightened  out 
to  hang  down  vertically  and  one  of  the 
ends  should  be  about  one-eighth  of  an 
inch  longer  than  the  other.  Below  these 
two  ends  fasten  two  glass  tubes,  each 
one-half  inch  in  diameter.  Put  enough 
mercury  in  the  bottoms  of  the  tubes,  so 
that  the  end  of  the  longer  wire  is  cov- 
ered, while  the  end  of  the  shorter  wire 
does  not  touch  the  mercury.  .Put  corks 
in  the  top  of  the  tubes  with  holes  in 
them,  so  that  the  wires  can  move  up  and 
down  freely.  Run  another  wire  into  the 
mercury  of  each  tube  from  the  top,  as 
shown  in  the  figure,  to  make  the  con- 
nection with  the  second  circuit.  When 
the  armature  is  drawn  towards  the  mag- 
net, the  short  copper  wire  is  plunged  into 
the  mercury,  completing  the  second  cir- 
cuit. 


Adjustable  Electric  Light 

Can  you  suggest  a  method  for  raising  and 
lowering  an  electric  drop  light? — S,  R, 

A  very  handy  fixture  for  raising  and 
lowering  an  electric  drop  light  can  be 
made  by  fastening  a  window  shade 
roller  to  the  ceiling  and  fastening  a 
sfrinj:  to  the 


roller.  The  other 
end  of  the  string 
can  be  fastened 
to  the  lamp  cord 
somewhat  as 
s  h  o  w  n  in  the 
illustration.  The 
lamp  can  then  be 
adjusted  in  the 
same  manner  as 
a  window  shade 
is  ordinarily  ad- 
justed. 


Ltmp 


Simple  Device  to  Adjust 
Electric  Drop  Light. 
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Largest  Room  Without  Columns 

How  large  a  room  can  be  built  without 
using  columns? — V.   W, 

This,  of  course,  depends  upon  the 
design  and  material  used,  but  the  im- 
ambra  connected  with  the  Mohammedan 
mosque  at  Lucknow,  India,  contains  the 
largest  room  in  the  world  without 
Columns,  being  162  feet  long,  54  feet 
wide  and  53  feet  high.  It  was  built 
during  the  great  famine  in  1784  to  supply 
work  for  a  starving  people.  It  is  a  solid 
mass  of  concrete.  In  its  erection  a  mould 
or  framework  of  timber  and  bricks  sev- 
eral feet  in  thickness  was  first  made, 
which  was  then  filled  with  concrete.  The 
concrete  was  allowed  about  a  year  to  set 
and  dry,  when  the  mould  was  removed. 
Although  the  building  has  been  standing 
a  century  and  a  quarter,  it  is  said  to 
show  no  signs  of  decay  or  deterioration. 

Home-Made  Letter  FUe 

I  would  like  to  know  how  to  make  a  letter 
file.— M.  L. 

You  will  probably  find  it  cheaper  and 
more  satisfactory  in  the  end  to  buy  a 
letter  file  ready  made,  but  an  excellent 
file  for  the  purpose  can  be  made  at  home, 
in  which  you  can  keep  record  of  your 
business  transactions,  such  as  bills,  re- 
ceipts, letters,  etc. 

The  materials  needed  are  a  supply  of 
quarter  inch  boards,  five-eighth  inch 
brads,  two  small  brass  hinges  and  a 
quantity  of  cardboard.  Cut  two  pieces 
4j4  by  7}4  inches  from  the  j4  inch 
boards.  These  are  for  the  ends  of  the 
box;  for  the  sides,  two  pieces  4^4  by  15 
inches,  and  one  piece  7^  by  15  inches 
for  the  top.  Another  7y2  by  15^  inches, 
for  the  bottom.  In  putting  the  box  to- 
gether, first  nail  the  sides  to  the  ends 
and  then  put  on  the  bottom.  After 
fastening  the  lid  on  with  the  hinges,  tack 
a  piece  of  tape  on  one  side  to  keep  the 
lid  from  going  back  too  far.  For  the 
index  cut  twenty-four  pieces  of  card- 
board, 6}i  by  4}4  inches  in  size.  Draw 
a  line  J4  of  an  inch  from  the  top  and 
divide  this  piece  into  twelve  equal  parts, 
as  shown  at  B.  On  two  pieces  cut  all 
the  way  but  the  first  piece,  on  the  next 
two,  cut  all  the  way  but  the  second  piece, 
and  so  on.  The  completed  card  is  shown 
at  C.    These  should  be  lettered  with  the 


alphabet.  When  completed  the  inside 
measurements  of  the  file  should  be  seven 
inches  wide,  fifteen  inches  long  and  four 
and  one-fourth  inches  deep.  This  is 
large  enough  for  an  envelope  of  ordinary 


Homr-Made  Letter-File. 

size.    The  appearance  can  be  highly  im- 
proved by  sand  paper  and  varnish. 

Jl 

X-Ray  Moving  Pictures 

Why  could  not  the  kinetoscope  be  used  with 
the  Roentgen  ray  process  to  produce  mov- 
ing X-Ray  pictures?  Would  think  it  would  be 
of  immense  value  in  studying  the  action  of 
internal  organs. — D,  K.  IV, 

Dr.  Kohler,  of  Weisbaden,  produced 
X-Ray  kinetoscope  pictures  illustrating 
the  breathing  of  healthy  and  sick  per- 
sons. This  is  the  first  time  the  inner 
action  in  the  breathing  movements  had 
been  demonstrated  in  this  manner.  The 
part  played  by  the  diaphragm  and  the 
ribs  was  indicated  clearly,  as  was  the 
palpitation  of  the  heart.  The  condition 
of  the  stomach  in  a  case  of  cancer  was 
shown  also  by  the  same  method.  If  the 
salts  of  bismuth,  either  the  subnitrate  or 
subgallate,  are  administered  to  the  pa- 
tient before  the  pictures  are  taken  they 
are    reflected   clearly    in   the    Roentgen 
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FIG.  1.    DIAGRAM  ILLUSTRATING  METHOD  OF  LINING  UP  AN  ENGINE. 


To  Line  Up  in  Engine 

Please  tell  me  how  to  put  an  engine  in  line. 
--G.  D,  D, 

In  lining  up  an  engine  first  take  down 
the  connecting  rod  and  make  a  mark  on 
the  cross-head.  Then  shove  the  piston 
up  till  it  strikes  on  the  cylinder  head 
and  back  till  it  strikes  the  stuffing  box. 
Make  marks  on  the  guide  in  each  posi- 
tion to  correspond  with  the  marks  on 
the  cross-head.  This  is  to  aid  in  equal- 
izing the  clear- 
a  n  c  e.  Remove 
the  cylinder 
cover,  disconnect 
the  piston  rod 
from  the  cross- 
head  and  take 
the  piston  out 
of  the  cylinder. 
Fasten  a  stick 
across  the  head 
end  of  the  cylin- 
der by  means  of 
two  opposite 
stud  bolts,  as 
shown  at  the 
left  of  figure  1. 
At  the  crank 
end  and  beyond 
the  bearing, 
erect  a  support 
as  shown  at  the  right  of  figure  1,  and 
draw  a  fine  cord  through  the  cylinder 
and  the  packing  box.  With  a  pair  of 
inside  calipers  center  the  line  on  the 
cylinder  and  packing-  box.  Adjust  the 
main  bearing,  then  place  a  level  on  the 
shaft  and  if  it  is  true,  turn  the  crank 
until  the  crank  pin  touches  the  cord,  as 
in  figure  2.  If  the  cord  does  not  cross 
the  middle  of  the  crank  pin,  move  the 
out-board  bearing  until  the  cord  crosses 
the  center  of  the  pin.  Turn  the  crank 
to  the  other  center  and  repeat.  This  will 
line  up  the  shaft. 
With  the  crank  vertical  put  a  steel 


Fig.  2.    Lining  up  an 
Engine. 


square  against  it  as  in  figure  3,  bringing 

the  upper  edge  to  the  center  of  the  shaft. 

If  the  square  touches  the  cord,  the  shaft 

is  in  the  correct  position.  Make  sure  that 

the   cord   has   not  been   moved   in   the 

foregoing  operation.    Replace  the  piston 

in  the  cylinder,   attach   the  rod  to  the 

cross-head  and  see  that  the  marks  on  the 

guide  and  cross-head  match  the  same  as 

before.    If  not,  turn  the  piston  and  rod 

until  the  marks 

are    correct. 

Then  tighten  up 

the  jam  nut,  put 

up  the  connect- 

ingrodandplace 

the    crank   first 

on  the  head  end 

dead  point  and 

then      on      the 

crank  end  dead 

point.    Take  up 

the  clearance  as 

shown  by  lines 

on  the  guide. 


Linm. 


Fig.  3.    Lining  up  an 
Engine. 


Remedying  Scritched  Negttives 

How  can  I  retouch  scratched  negatives? — 
R,  S.  M, 

Clean  them  thoroughly  with  an  old 
tooth-brush,  scrubbing  the  scratches 
along  their  length  so  as  to  remove  all 
accumulated  dirt.  Use  plenty  of  water; 
it  would  be  advisable  first  of  all  thor- 
oughly to  wet  the  gelatine  side  so  as  to 
avoid  marking  it.  After  thoroughly 
cleansing  the  scratches,  dry  the  negatives 
in  a  current  of  air;  the  scratches  should 
then  be  painted  over  two  or  three  times 
with  a  solution  of  Canada  balsam  in  tur- 
pentine or  Xylol,  painting  this  solution 
along  the  length  of  the  scratches,  and  al- 
lowing each  application  to  dry  before 
applying  another.  The  glass  side  of  the 
plate  should  then  receive  a  further  coat- 
ing of  the  varnish — all  over  the  surface 
— and  y©u  will  then  have  overcome  any 
possibility  of  the  marks  printing. 
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GENIUS  DISCOVERS  NEW  MOTIVE  POWER 

By  EDWIN  WILDMAN 


R.  EDWARD  C.  WAR- 
REN, who  created 
something  of  a  sensa- 
tion in  the  engineering 
world  a  few  years  ago 
by  the  introduction  of 
his  pressureless  contact 
rotary  engine  and  his 
pressure  generator,  for  converting  steam 
engines  into  internal  combustion  engines, 
is  again  attracting  wide  attention  by  his 
revolutionary  announcement  of  an  "oxy- 
genated fuel"  to  supplant  gasoline, 
alcohol,  petroleum  and  coal  in  the  pro- 
duction of  engine  power. 

Mr.  Warren  is  an  authority  on  the 
question  of  fuel 
and  power  and 
his  work  and  re- 
searches are  of  a 
highly  practical, 
though  radically 
pioneer  character. 
He  believes  that 
the  art  of  har- 
nessing Nature's 
forces  for  the 
production  of 
useful  power  is 
far  behind  other 
lines  of  scientific 
achievement  and 
that  the  near  fu- 
ture will  witness 
a  t  re  men  dous 
change  for  the 
better  in  this  im- 
portant field. 

In  this  belief, 
Mr.  Warren  is 
not  alone,  how- 
e  V  e  r,  for  Sir 
Hiram  Maxim 
and  Nikola  Tesla 
are  both  working 
in  this  field  and 
have  each  recent- 
ly suggested  that 


Captain  Edward  Warren. 
Discoverer  of  *'  oxygenated  fueL*' 


a  radical  change  in  the  world's  motive 
power  is  impending. 

When  asked  recently  what  he  thought 
of  Mr.  Warren's  new  "oxygenated  fuel" 
Mr.  Tesla  said :  "Warren  is  a  genius  and 
an  engineer  of  known  ability  and  any- 
thing that  he  states  will  stand  on  its  own 
bottom." 

Questioned  about  his  new  oxygenated 
fuel  for  internal  combustion  motors,  Mr. 
Warren  said:  "The  rapid  developpient 
of  flying  machines  of  the  aeroplane  and 
dirigible  balloon  types  has  keenly  ac- 
centuated the  insistent  demand  for  an  ab- 
solutely dependable  and  economical  heat 
motor.  To  the  mind  of  the  student  of 
power  engineer- 
ing the  conditions 
disclosed  by  an  an- 
alysis of  the  gaso- 
line motor  now  so 
universally  em- 
ployed must  pre- 
sent a  serious  in- 
dictment pi  the 
efficiency  of  the 
producing  section 
of  the  engineer- 
ing fraternity. 
When  we  con- 
template a  recip- 
rocating piston 
explosion  motor, 
designed  to  meet 
the  power  re- 
qui  r ements  of 
such  advanced 
scientific  develop- 
ments as  the  navi- 
gation of  the  air, 
where  it  is  of  su- 
preme importance 
to  secure  the 
maximum  re- 
liability and  cer- 
tainty of  action,  in 
combination  with 
the  greatest  pos- 
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sible  economy  of  weight  of  motor 
and  fuel,  and  realize  that  during 
only  one-fourth  of  its  working  time 
is  the  motor  actually  delivering  power, 
or,  in  other  words,  that  in  most  cases, 
the  motor  operates  at  less  than  one- 
fourth  of  its  actual  mechanical  capacity 
for  power,  we  can  hardly  regard  this 
type  of  motor  as  a  creditable  scientific 
achievement. 

"The  primary  defect  in  the  internal 
combustion  motor  as  it  now  exists,  is, 
of  course,  its  uncertainty  of  action.  An 
explosion  motor  depending  upon  the 
combustion  at  a  given  instant  of  a  charge 
of  accurately  proportioned  vaporized 
fuel  and  atmospheric  air,  can  never  be 
made  a  dependable  machine.  If  we 
are  to  sail  aloft  in  a  heavier-than-air 
flying  machine  sustained  wholly  by  its 
motive  power  we  decidedly  want  a  motor 
that  will  keep  going,  for,  with  this  type 
of  machine,  stoppage  of  the  motor 
means  immediate  and  unavoidable  de- 
scent to  earth — or  water — as  the  case  may 
be,  and  it  is  therefore  obviously  of  the 
first  importance  that  accidental  stoppage 
of  the  motor  be  reduced  to  but  the  most 
remote  possibility. 

"How  is  this  to  be  accomplished?  By 
producing  an  internal  combustion  rotary 
motor.  Much  has  been  written  by  emi- 
nent engineers,  American  and  foreign, 
upon  this  subject.  A  turbine  or  other 
rotary  type  of  motor  might  be  expected 
to  be  far  less  subject  to  derangement  and 
accidental  stoppage  than  a  reciprocating 
form  of  motor,  but  it  seems  that  insuper- 
able difficulties  have  been  encountered  in 
the  efforts  to  operate  a  turbine  on  the 
internal  combustion  principle,  with  the 
gases  of  combustion  acting  directly  upon 
the  turbine  blades. 

"In  using  gasoline  or  other  liquid  fuel 
for  power  on  the  internal  combustion 
principle,  the  fuel,  after  being  introduced 
into  the  combustion  chamber  or  engine 
cylinder,  must  be  supplied  with  the 
oxygen  requisite  for  its  combustion.  This 
is  commonly  done  by  compressing  atmos- 
pheric air  in  the  working  cylinder  of  a 
reciprocating  motor;  in  some  cases  the 
vaporized  oil  being  previously  mixed 
with  the  required  volume  of  air  and  in 
other  cases,  as  in  the  Diesel  motor,  the 
oil  being  injected  into  the  highly  com- 
pressed volume  of  air  at  the  instant  when 


combustion  is  desired,  the  heat  of 
compression  serving  to  ignite  the  jet  of 
fuel.  The  effect  of  either  method  is  to 
convert  the  motor,  for  one  stroke  iri 
each  cycle,  into  an  air-compressor,  driven 
by  the  stored  energy  of  the  fly-wheel, 
so  that  the  'motor'  is,  in  fact,  a  combina- 
tion of  manufacturing  machine  and 
prime  mover. 

"Now  the  sole  reason  that  our  existing 
motors  are  unable  to  operate  at  their  full 
mechanical  capacity  as  prime  movers  and 
so  develop  double  or  quadruple  their 
present  power,  is  that  the  hydro-carbon 
fuels  upon  which  they  operate  require 
for  their  combustion  the  addition  of  a 
large  proportion  of  another  element, 
oxygen,  without  which  the  'fuel'  is  incap- 
able of  yielding  any  power. 

"If  the  fuel  itself  were  a  completely 
combustible  substance  and  could  be  ignit- 
ed in  the  cylinder  or  combustion  chamber 
of  the  motor  without  the  admixture  of 
any  other  substance,  there  would  be  no 
loss  of  mechanical  efficiency,  and  the  en- 
tire working  time  and  mechanical  ca- 
pacity of  the  machine  would  be  devoted 
to  the  delivery  of  power.  We  could  then 
obtain  from  two  to  four  times  the  horse- 
power from  a  motor  of  given  weight  as 
is  now  possible,  the  operation  of  the 
motor  would  be  materially  simplified  and 
its  reliability  vastly  improved. 

"And  it  is  to  realize  this  desirable  con- 
dition that  this  proposition  to  employ  an 
'oxygenated  fuel'  has  been  developed, 
i  have  manufactured  the  fuel  and  burned 
it  and  have  demonstrated  that  the  dollar- 
cost  of  mechanical  power  may  be  cut  in 
half,  while  the  power  capacity  of  a  given 
weight  of  motive  equipment  is  multiplied 
by  four.  It  is  simply  a  question  of  rele- 
gating to  the  manufacturing  plant  the 
entire  work  of  manufacturing  the  motive 
fuel,  in  order  that  every  pound  of  motor 
may  be  employed  continuously  in  the 
delivering  of  power.  We  are  thus  en- 
abled to  work  both  the  manufacturing 
and  the  power  producing  equipment  up 
to  the  point  of  maximum  production  and 
maximum  efficiency. 

"What  is  the  fuel  made  of?  Well,  I 
can't  go  into  details  just  yet,  but  I  will 
say  that  the  fuel  is  simply  a  mechanical 
mixture  of  a  carbonaceous  substance, 
such  as  coal,  lignite  or  peat,  with  a  nat- 
ural oxide  or  oxygen-bearing  substance." 
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CAR  OF  iVlANY  USES 

By  DR.  ALFRED  GRADENWITZ 

Bbrun  Correspondent  Technical  World  Magazine. 


^RMY  authorities  in  Ger- 
many are  considering 
the  adoption  of  a  trans- 
portable bivouac  in- 
vented by  a  Russian 
engineer,  Mn  Ostrow- 
sky,  at  present  living  in 
Berlin. 

This  bivouac  is  likely  to  render  invalu- 
able services  in  warfare  and  during 
manoeuvres,  affording  to  the  men  the 
benefits  of  camp  life. 

The  bivouac  takes  the  form  of  an  ordi- 
nary car  of  modest  dimensions  and  in 
itself  constitutes  a  small  flying  barrack, 
comprising,  outside  of  the  men's  com- 
partments, an  officer's  cabin,  a  field  kitch- 
en and  even  an  observatory  tower,  which 
may  also  be  used  as  a  wireless  telegraph 
station.  The  frame  and  the  roof  of  the 
compartments  are  made  of  steel  tubes, 
insuring  an  extremely  low  weight  and  • 
remarkable  stability.  The  men's  quar- 
ters are  provided  with  a  roof  of  alumi- 
num sheets. 

After  the  car,  which  is  readily  hauled 
by  a  team  of  two  horses,  has  arrived  at 
its  destination,  two  levers  terminating  in 
anchors  are  taken  off  the  driver's  seat 
and  dropped  on  the  ground ;  these  levers, 
whicn  during  the  transport  of  the  car 
were  passing  through  its  rear  axles, 
while  keeping  back  the  fore  axles  by 
means  of  hooks,  now  maintain  the  rear 
wheels  in  position  while  the  front  wheels^ 


being  released  of  the  levers,  are  carried 
along  by  the  horses  until  the  car  is 
drawn  out  to  a  distance  of  about  eighty 
feet. 

Each  of  the  compartments  of  the 
flying  barrack  constitutes  a  room  of  its 
own,  with  three  windows. 

Those  compartments  are  arranged  in 
two  stories;  a  large  staircase  connects 


The  Car  Extended. 


Bivouac  Car  Folded  Up. 

the  entrance  with  the  upper  floor  while 
a  big  sliding  door  gives  access  to  the 
lower  compartments. 

The  whole  structure  constitutes  a 
lengthy  building,  including  in  its  two 
stories  twelve  compartments  for  the  sol- 
diers, an  officer's  cabin  and  a  sergeant's 
office  with  a  cabinet  for  documents.  At 
the  end  of  the  car  is  the  field  kitchen, 
with  a  larder.  Each  of  the  compartments 
is  provided  with  any  necessary  pieces  of 
furniture,  such  as  beds,  tables,  etc.,  ar- 
ranged so  ingeniously  that  each  of  them, 
during  the  closing  of  the  car,  is  folded 
up  automatically.  The  officer's  cabin  is 
even  appointed  with  a  certain  luxury, 
comprising  electric  light,  a  writing  desk, 
looking  glass,  comfortable  washstand,' 
etc. 
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Bivouac  Car  Extrndrd.  with  Wall  and  Roof 
Rrmovrd  and  Towrr  Erected. 


At  the  rear  end  of  the  car  is  arranged 
an  observatory  tower,  susceptible  of 
being  lowered  and  raised  to  a  height  of 
about  one  hundred  feet  by  the  aid  of 
lazy  tongs  and  a  screw  spindle.  This 
also  lends  itself  for  use  as  a  wireless 
telegraph  station.  A  well  protected  plat- 
form which  communicates  with  the  car 
by  means  of  an  elevator  is  actuated  by 


the  muscular  energy  of  the  men  them- 
selves. 

The  same  type  of  car  can  be  used  as 
a  flying  hospital,  and  in  this  connection 
may  prove  itself  even  more  useful.  It 
may  in  fact  be  taken  for  granted  that 


The  Interior  of  Extended  Car. 

many  lives  are  lost  simply  because  the 
wounded  are  unable  to  stand  the  trans- 
port to  the  too  frequently  distant  hos- 
pital. These  cars  which,  when  used  for 
camping  purposes,  accommodate  a 
whole  company,  will  render  invaluable 
services  in  the  case  of  catastrophes  by 
which  many  persons  are  wounded.  The 
Red  Cross  is  considering  the  adoption 
of  these  transportable  hospitals,  the  price 
of  which— $1,200  to  $1,500— may  be  said 
to  be  very  moderate. 

When  the  car  is  used  as  a  flying  hos- 
pital, the  observatory  is  replaced  by  a 
room  for  surgical  operations. 
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.DREAM-COME/TKUE 

By  Charlion  I^wrence  £4hoIiii 

Heir  of  our  age,  from  Golden  Age  banished, 

Where  are  your  song-built  cities  of  foam, 
Ninevah,  Babyloa  Troy-town  ?^ Vanished. 

Say,  where  is  Samarcand's  bubble  dome? 

Nay,  lift  your  eyes  from  the  Rhymer's  tome: 
Look  o'er  the  City:  did  Xanadu 

Outshine  the  heavens  like  this,  our  home? 
These  are  the  times  of  Dream-Comc-Truc. 


Poet,  come  with   me  through  swirling  streets. 

Dreamed  you  such  pageantries?    On  what  page 
Found  you  the  glory  of  light  that  beats 

Full  on  the  Poem  of  Our  Own  Age? 

Ooud-piercjng  towers  here  flank  a  stage. 
Calling  for  deeds  such  as  Titans  do; 

Wonders !     Your  thirst  for  wonder  assuage : 
These  are  the  times  of  Dream- Come-True. 

Marvels,  by  dreamer  in  vision  seen, 
Every  man  sees  them  as  common  things: 

Frighting  the  nereids,  the  Submarine 

Prowls  where  a  helpless  keel  o'erhead  swings: 
Flung  in  the  Blue,  lo,  your  whisperings 

Half    *round    the    earth    are    snatched    from    the 
Blue: 
This  is  the  age  when  Man  soars  with  wings  ! 

These  are  the  times  of  Dream-Come-True. 

Envy  no  more  any  Golden  Age 

Prince  of  the  Domains  o'  Dream,  for  you 
Enter  now  into  your  heritage: 
^        These  are  the  times  of  Dream -Come-True  I 
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NEWLINK  BETWEEN  INDUSTRY ANDEDUCATION 

By  RAYMOND  F.  RICE 


HE  faculty  of  the  Uni- 
versity of  Kansas  has 
recently  sent  out  to  the 
other  gjeat  universities 
of  the  United  States 
and  Europe  an  an- 
nouncement which,  if 
read  between  the  lines 

by  ambitious  young  men,  will  be  found 

to  offer  one  of  the  greatest  opportunities 

open  to  brains,  invention  and  scientific 

industry.    A  scholarship  has  been  estab- 
lished and  is  looking  for  the  right  man, 

for  the  purpose  of  making  original  re- 
search to  find  a  way  to  obtain  from  glass 

its  maximum  illuminating  power.     The 

scholarship  carries  with  it  an  income  of 

$1,500  per  year  for  two  years,  and  offers 

ten  per  cent  of  the   net  profits   to   be 

derived  from  the  discoveries  its  hplder 

shall  make.  A  most  remarkable  departure 

from  any  method  heretofore  adopted  has 

brought  the  university  and  the  business 

man — the  manufacturer — into  close  touch 

in  a  surprising  fashion  and  results  are 

being  obtained  that  are  more  than  sur- 
prising. 
The  average  manufacturer  of  the  last 

generation  was  firm  in  the  belief  that 

everything  of  any  value   in  connection 
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with  his  business  might  be  learned  within 
the  walls  of  his  factory,  and  that  for  one 
who  wished  to  master  its  details,  a  scien- 
tific or  technical  education  was  useless. 
In  time,  the  value  of  training  along  me- 
chanical lines  was  recognized,  and  at  last 
the  industrial  world  is  beginning  to  see 
that  there  is  a  close  and  vital  connection 
between  chemistry  and  industrial  effi- 
ciency. Some  of  our  largest  and  most 
successful  manufacturing  establishments 
have  fitted  out  laboratories  for  testing 
and  research  work,  and  are  filling  them 
with  trained  chemists  from  the  uni- 
versity class  rooms  and  laboratories. 

It  is  possible,  however,  for  the  uni- 
versities to  be  brought  into  still  more 
intimate  relations  with  the  industrial  life 
of  the  country,  ajjd  to  perform  another 
function  even  more  valuable  than  the 
supplying  of  trained  chemists  to  the 
manufacturers.  Thi^  work  they  are  al- 
ready doing  in  Germany,  where  the  uni- 
versities are  no  longer  content  with 
theories  alone,  but  have  invaded  the 
realm  of  the  practical  and  become  joint 
workers  with  the  manufacturers.  They 
have  made  the  problems  of  the  industries 
their  problems,  and  the  present  industrial 
rank   of   Germany   is   due   in   no   small 
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degree  to  the  discoveries  which  have 
been  made  in  the  university  laboratories, 
and  put  to  practical  use  in  the  mills  and 
factories. 

These  facts  were  in  the  mind  of 
Robert  K.  Duncan,  when  some  three 
years  ago  he  was  called  to  the  profes- 
sorship of  industrial  chemistry  in  the 
University  of  Kansas.  In  the  hope  that 
he  might  interest  the  manufacturers  in 
his    department,    and    do   a    work   that 


would  be  of  vital  importance  and  assured 
value  to  them,  he  inaugurated  a  plan  by 
which,  as  he  expresses  it,  "in  a  spirit  of 
sympathetic  co-operation,  the  university 
and  the  manufacturer  might  each  profit, 
and  the  people  through  both — a  scheme 
of  Temporary  Industrial  Fellowships." 
The  purpose  of  this  plan  is  to  enable  the 
manufacturer  who  feels  the  need  of 
assistance  along  chemical  lines  either  in 
the  direction  of  utilizing  waste,  increas- 
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ing  the  efficiency  of  his  factory  or  dis- 
covering new  uses  for  his  products,  to 
secure  for  a  very  moderate  sum  the 
services  of  a  trained  chemist,  who  will 
devote  two  years  of  his  time  to  the  solu- 
tion of  the  problem  set  before  him. 

Let  us  take  a  specific  instance,  and  see 
how  the  plan  is  working  out  in  practice. 
The  proprietor  of  a  creamery  who  has 
been  following  the  common  practice  of 


Department  and  the  Professor  of  Indus- 
trial Chemistry,  begins  his  work.  His 
entire  time  is  devoted^  to  his  research 
work,  with  the  exception  of  three  hours 
a  week,  which  he  gives  to  the  work  of 
instruction  in  the  chemical  department, 
in  return  for  the  use  of  the  university 
laboratories  and  for  his  supplies. 

The  young  investigator  commences  his 
work  under  the  most  favorable  auspices. 


TO  SECURE  BETTER  BREAD  IS  A  SERIOUS  SCIENTIFIC  PROBLEM. 


pouring  his  buttermilk  into  the  sewers 
for  years  finally  comes  to  the  conclusion 
that  it  may  contain  some  constituents 
worth  preserving,  if  they  can  beT  cheaply 
separated  from  each  other,  and  states  his 
problem  to  the  University.  He  receives 
the  reply  that  for  the  sum  of  $500  a 
year  he  caq.  found  an  Industrial  Scholar- 
ship, the  holder  of  which  will  devote 
practically  his  entire  time  to  fhe  task  of 
separating  and  utilizing  the  constituent 
elements  of  waste  buttermilk.  The  offer 
is  accepted,  and  a  young  chemist  ap- 
pointed by  the  Chancellor  of  the  Uni- 
versity,  the   Director   of   the    Chemical 


His  income,  to  be  sure,  is  not  Iprge,  but 
it  at  least  affords  him  a  living,  and  it  is 
to  the  future  that  he  looks  for  his  great 
rewards.  The  laboratories  of  a  great 
university  are  his  work  rooms ;  thousands 
of  technical  books  are  at  hand  for  refer- 
ence, and  he  is  in  constant  touch  with 
the  head  of  the  department,  who  has 
himself  discovered  several  valuable  pro- 
cesses, as  well  as  having  made  notable 
contributions  to  the  literature  of  indus- 
trial chemistry.  Again,  with  two  years 
at  his  command,  there  is  ample  time  for 
the  work  and  every  incentive  to  thorough 
and    exhaustive  jp^^)kj^Qf^>fc  the 
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holder  of  the  fellowship  working  blindly 
or  without  hope  of  success;  on  the  con- 
trary, his  problem  is  definite,  and  it  is 
one  of  whose  probable  solution  the 
founder  is  so  confident  that  he  is  willing 
to  stake  at  least  a  thousand  dollars  on 
the  result. 

While  the  end  is  definite,  it  must  not 
be  supposed  that  the  work  is  easy  or 
simple.  It  is  known  that  the  principal 
and  most  valuable  constituent  of  butter- 
milk is  casein,  and  that  it  also  contains 
lactic  acid  and  sugar  of  milk,  but  the  dis- 
covery of  a  simple  and  economical 
method  of  separating  these  elements  is  in 
itself  no  easy  task.  The  complexity  of 
the  work,  as  well  as  its  value,  becomes 
still  more  evident  when  we  consider  the 
variety  of  uses  to  which  the  casein  alone 


is  adapted.  Casein  is  an  albuminous 
substance,  with  which  we  are  more  fa- 
miliar as  the  curd  or  coagulable  part  of 
the  milk  from  which  cheese  is  made,  and 
it  may  not  only  be  used  as  a  food  and  as 
a  medicine,  but  also  in  the  manufacture 
of  waterproof  and  fireproof  paint,  oils, 
imitation  leather,  and  photographic 
plates,  and  in  the  printing  of  wall  paper. 
In  view  of  the  favorable  conditions 
under  which  the  holder  of  the  fellowship 
is  working,  and  the  progress  which  has 
already  been  made,  the  prospects  for  the 
successful  solution  of  his  problem  are 
very  bright,  and  we  shall  assume  that  at 
the  end  of  the  two  years'  period  he  will 
have  discovered  a  cheap  and  practical 
method  of  extracting  from  buttermilk  its 
principal  constituents,  and  have  learned 


FINDING  OUT  HOW  TO  IMPROVE  THE  ENAMEL  USED  IN  LINED  STEEL  TANKS, 
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the  most  valuable  uses  to  which  they  may 
be  put.  Perhaps  he  will  also  have  in- 
vented some  mechanical  device  to  aid  in 
the  process  of  separating  the  elements. 
But  whatever  his  discoveries  or  inven- 
tions, they  become  the  property  of  the 
founder  of  the  fellowship,  to  whom  the 
holder  must  also  assign  all  patents  taken 
out  by  him.  He  does  not,  however,  like 
so  many  pioneer  inventors,  spw  only  for 
others  to  reap  all  the  honors  and  re- 
wards, for  it  is  understood  that  the  dis- 
covery or  process  is  to  be  regarded  as 
his ;  and  in  addition  to  this  that  he  is  to 
receive  a  percentage  of  the  profits  de- 
rived from  his  discoveries.  This  per- 
centage is  usually  ten  per  cent  of  either 
the  net  or  gross  profits,  but  in  some  few 
cases  the  amount  has  been  left  open  for 
future  determination. 

The  University  will  not,  however,  per- 
mit the  discoveries  and  inventions  made 
in  its  laboratories  to  become  a  perpetual 
monopoly,  even  in  the  hands  of  those 
who  have  made  them  possible.  On  the 
other    hand,   it   insists    that   they    shall 


become  public  property  after  a  reason- 
able time  has  been  allowed  for  their  ex- 
clusive use  by  the  founder  of  the  scholar- 
ship. In  no  case  can  this  period  of 
monopoly  exceed  the  seventeen  years 
within  which  inventors  are  permitted  by 
the  United  States .  patent  laws  to  enjoy 
the  exclusive  right  to  make,  use  and  sell 
their  inventions.  In  addition  to  this,  it 
is  agreed  that  before  the  expiration  of 
the  fellowship,  its  holder  shall  write  a 
thesis,  embodying  not  only  his  own  dis- 
coveries, but  also  that  which  the  investi- 
gators who  have  preceded  him  in  the 
same  field  have  been  able  to  learn.  One 
copy  of  this  thesis  becomes  the  property 
of  the  founder  of  the  scholarship,  and  a 
second  copy  is  deposited  among  the 
records  of  the  University,  where  it  is  to 
remain  for  three  years,  at  the  end  of 
which  period  the  University  is  at  liberty 
to  publish  it,  thus  carrying  out  the 
primary  purpose  of  the  fellowships, 
which  is  that  of  promoting  the  increase 
of  useful  knowledge. 

There  have  already  been  established  in 
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the  Universfty  of  Kansas  six  working 
fellowships,  and  as  the  last  one  of  these 
makes  provision  for  two  fellows,  seven 
young  men  are  now  at  work  in  the 
laboratories.  A  seventh  scholarship  has 
recently  been  founded,  but  no  appoint- 
ment has  yet  been  made,  and  agreements 
have  just  been  concluded  for  two  others, 
each  of  which  will  yield  $2,000  a  year. 
It  may  be  of  some  interest  to  note  briefly 
the  nature  of  the  research  work  which  is 
now  being  carried  on,  in  addition  to  the 
investigation  into  the  constituents  of 
waste  buttermilk. 

The  first  fellowship  was  established 
about  a  year  and  a  half  ago,  and  has  for 
its  purpose  the  discovery  of  better  meth- 
ods in  the  laundry  industry,  especially  in 
connection  with  the  chemistry  of  laun- 
dering. The  Chicago  manufacturer  of 
launderers'  materials  by  whom  this 
scholarship  was  founded  believes  that  the 
business  is  being  carried  on  in  utter  dis- 
regard of  the  principles  of  chemistry, 
and  is  confident  that  a  scientific  study  of 
the  process  will  enable  the  laundries  to 


do  their  work  more  economically,  as  well 
as  with  less  injury  to  the  garments  of 
their  long  suflFering  patrons.  To  assist 
the  holder  of  this  fellowship  in  his  re- 
searches, a  power  washer  has  been  in- 
stalled in  the  laboratory.  The  results 
thus  far  achieved  have  been  most  en- 
couraging, and  give  every  promise  of 
ultimate  success,  and  that  too  along  lines 
which  will  simply  revolutionize  the 
laundry  business. 

Another  fellowship  which  shows  how 
some  of  these  problems  touch  the  every 
day  life  of  the  people,  is  the  one  founded 
for  the  purpose  of  investigating  the 
chemistry  of  baking,  and  of  producing, 
if  possible,  better  bread  at  less  expense. 
This  scholarship  was  established  by  the 
National  Association  of  Master  Bakers 
with  the  double  object  of  making  a  study 
of  this  subject,  and  of  qualifying  an  ex- 
pert upon  whom  the  Association  could 
depend  for  advice  and  service  after  the 
completion  of  his  research  work.  For 
the  carrying  on  of  this  work,  an  electrical 
oven  has  been  set  up,  and  the  odor  of 
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fresh  bread  occasionally  mingles  with  the 
fumes  of  the  laboratory. 

An  examination  is  also  being  made  of 
the  constituents  of  petroleum,  with  spe- 
cial reference  to  the  properties  and  uses 
of  Kansas  oils ;  and  another  investigator 
is  engaged  in  a  search  for  a  new  and  less 
expensive  source  of  diastase,  a  substance 
having  the  property  of  converting  starch 
into  sugar.  The  present  purpose  of  this 
latter  scholarship  is  the  manufacture  of 
a  new  fodder  on  scientific  principles. 

The  two  fellows  last  appointed  are 
engaged  in  an  attempt  to  improve  the 
enamel  used  upon  the  enamel  lined  steel 
tanks  which  are  indispensable  to  the 
carrying-on  of  chemical  operations  on  a 
large  scale.  This  work  was  undertaken 
on  behalf  of  the  most  extensive  manu- 
facturers of  these  tanks  in  the  world, 
and  the  scholarship  founded  by  them 
yields  $1,300  a  year,  with  a  further  sum 
not  yet  determined  upon,  to  be  paid  for 
the  services  rendered. 

As  noted  above,  the  agreement  for  a 
seventh    fellowship    has    recently    been 


concluded.  The  founder  is  a  glass  manu- 
facturing company  which  is  vitally  in- 
terested in  obtaining  from  glass  its 
maximum  illuminating  power.  The  com- 
pany has  already  made  an  exhaustive 
investigation  into  the  laws  of  physics  in 
their  bearing  upon  the  illuminating 
properties  of  glass,  and  now  desires  to 
determine  the  relation  which  exists  be- 
tween the  optical  properties  of  glass  and 
its  chemical  constitution.  The  investi- 
gator will  work  upon  this  problem. 

A  new  line  of  investigation  will  be 
opened  up  by  the  fellowships  just 
founded  by  two  large  manufacturing 
companies,  one  engaged  in  the  manu- 
facture of  cement  and  the  other  of  ozone. 
Both  believe  that  instead  of  having  ex- 
hausted the  possible  uses  of  their  prod- 
ucts, they  have  barely  scratched  the  sur- 
face, and  that  where  one  use  is  now 
known,  there  are  dozens  of  others  await- 
ing discovery.  For  the  purpose  of  hav- 
ing a  systematic  examination  made  into 
the  properties  and  uses  of  their  products, 
and  thus  extending  their  markets,  they 
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want  the  very  best  men  obtainable,  and 
are  willing  to  pay  liberally  for  their 
services. 

It  is  a  noteworthy  fact  that  most  of 
the  fellowships  have  been  founded  by 
large  manufacturers,  whom  we  might 
expecf  to  find  carrying  on  these  experi- 
ments in  their  own  laboratories.  They 
have  learned,  however,  that  they  have 
neither  the  library  nor  laboratory  facil- 
ities for  such  research  work,  and  that 


is  enabled  to  obtain  expert  advice  and 
services  for  a  moderate  sum.  If  a  single 
manufacturer  feels  himself  unable  to  bear 
the  expense  of  founding  a  scholarship,  it 
will  be  easy  for  several  to  co-operate  for 
the  purpose,  and  enjoy  the  results  in 
common. 

The  few  fellowships  which  have  been 
founded  barely  suggest  the  possibilities 
for  useful  service  which  are  opening  up 
in   this   hew   field   of  activity.    Today, 
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their  problems  demand  assistance  from 
the  outside.  Not  only  can  the  universities 
do  this  work  better  than  the  large  manu- 
facturer, but  they  are  also  in  a  position 
to  render  to  the  small  manufacturer  a 
service  of  which  he  is  sadly  in  need,  but 
which  he  cannot  otherwise  obtain.  The 
waste  and  inefficiency  of  the  average 
small  factory  is  appalling,  and  increased 
efficiency  must  be  brought  about  largely 
through  such  agencies  as  the  industrial 
fellowships,  whereby  the  small  producer 


there  are  only  a  half  dozen  scholarships, 
all  in  a  single  institution,  whereas  the 
industries  of  the  country  are  in  desper- 
ate need  of  at  least  as  many  hundred. 
It  is  true  that  the  manufacturers  are 
only  dimly  conscious  of  their  need,  and 
most  of  them  do  not  know  whither  to 
turn  for  assistance,  but  when  they  awake 
to  the  value  of  this  research  work  in 
the  universities,  no  single  institution  can 
hope  to  provide  facilities  for  work  of 
this  character. 
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SETTING  A  PACE  FOR  THE  FARMERS 

By  THOMAS  D.  RICHTER 


W77>r>rN-r  ^.?7  "MODEL  FAR  M," 
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built  at  the  cost  of  sev- 
eral millions  of  dollars 
and  maintained  exclu- 
sively for  the  better- 
ment of  the  Dairy  and 
Farm  conditions  in  this 
country,  is  the  pleas- 
ing, yet  unusual,  work  that  is  engrossing 
the  attention  of  Nelson  Z.  Graves,  a 
Philadelphian,  who  has  amassed  a  great 
fortune  in  the  paint  and  varnish  business. 
This  remarkable  undertaking  has  re- 
quired the  use  of  an  immense  farm  of 
1,300  acres  at  the  famous  seashore  resort 
at  Cape  May  at  the  southern  point  of 
New  Jersey. 
Mr.  Graves'  undertaking,  which-  has 


now  reached  a  point  of  development 
that  makes  it  no  longer  an  experiment 
but  a  decided  success,  is  designed  to 
show  what  can  be  accomplished  with  the 
dairy  and  farm  by  the  employment  of 
the  finest  kind  of  stock,  the  use  of  the 
most  sanitary  and  up-to-date  appliances, 
the  proper  care,  and,  above  all,  rigorous 
attention  and  absolute  cleanliness. 

If  President  Roosevelt,  himself,  or  the 
commission  of  noted  men  which  he  re- 
cently appointed  to  investigate  and  sug- 
gest means  of  improving  the  conditions, 
in  farming  and  dairy  work  could  pay  a 
visit  to  Cape  May  they  would  have  no 
need  of  further  travel.  They  would  find 
what  the  hundreds  of  visitors  from  all 
parts  of  the  country  to  this  model  farm 
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GENERAL  VIEW  OF  NELSON 
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weekly  pronounce  "Farming  Ideal." 
They  would  see  stretched  out  before 
their  eyes  acre  upon  acre,  running  into 
the  hundreds,  as  far  as  vision  reached, 
soft  green  pasture,  waving  corn  fields, 
groups  of  massive,  handsomely  appoint- 
ed buildings,  scores  of  live  stock  and 
thousands  of  chickens,  the  note  of  clean- 
liness predominating — a  Model  Farm. 

So  all  these  broad  acres,  this  great 
work  of  improvement  that  is  now  going 
on,  and  which  bears  the  fitting  name  of 
the  "Farmstead  by  the  Sea,"  has  for  its 
aim  and  object  the  practical  application 
of  one  principle — ^the  uplifting  of  farm 
conditions,  the  development  of  dairy  and 
poultry  productions  and  the  improve- 
ment of  the  bre^d  of  stock. 

It  is  doubtful  if  there  is  anywhere  in 
the  United  States  a  farm  of  such  great 
proportions  devoted  to  such  a  work — a 
farm  and  dairy  whose  sole  end  and  aim 
is  not  financial  gain,  but  rather  gain  for 
mankind.  When  the  Farmstead  was  first 
opened,  and  in  fact,  daily  since  that  time, 
farmers  came  to  the  Farmstead,  attracted 
by  the  glittering  reports  they  had  received. 
None  was  too  humble  to  receive  a  wel- 
come. Certain  of  the  attendants  were 
detailed  as  guides  and  the  visiting  farm- 
ers were  shown  over  the  entire  plant. 

2X 


Naturally  little  explanation  was  neces- 
sary, for  the  basic  principle  was  thor- 
oughly understood  by  them  all.  However 
every  new  appliance  and  every  new 
method  that  tended  to  elevate  the  busi- 
ness and  made  for  cleanliness  and  sani- 
tary development  were  thoroughly  gone 
over. 

The  result  was  that  when  these  farmers 
returned  to  their  own  farms,  filled  with 
the  wonders  they  had  seen,  they  imme- 
diately began,  to  the  best  of  their  ability, 
to  imitate  and  even  to  originate.  That 
South  Jersey  owes  a  debt  of  gratitude  to 
Mr.  Graves'  "Model  Farm"  can  be  seen 
by  a  tour  of  the  farming  district  in  that 
wonderfully  productive  section  of  coun- 
try. His  ideas,  and  the  arrangements  set 
forth  in  his  farm  are  copied  every- 
where. 

Aside  from  the  money  spent  in  the 
ground  the  Farmstead  cost  Mr.  Graves 
$120,000.  He  says  that  every  cent  spent 
on  exceptional  improvements,  such  as  the 
telephone  system  and  electric  lighting, 
and  hot  and  cold  water  systems,  is  being 
repaid  by  the  increased  yield,  the  free- 
dom from  filth,  sickness  of  stock  or 
chickens,  and  higher  quality  of  goods. 

Philadelphia,  as  well  as  Cape  May, 
where  he  spends  his  summers  and  carries 
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out  his  work,  have  been  the  beneficiaries 
time  and  again  through  reason  of 
Graves'  willingness  to  foster  anything 
tending  to  help  the  farmers  and  those 
living  outside  of  the  big  cities. 

The  Farmstead  by  the  Sea  is  the  evo- 
lution of  this  idea,  and  in  this  grand 
consummation  his  perseverance  and 
open-heartedness  have  had  their  reward. 

But  this  fine  Farmstead  was  not  per- 
fected without  the  expenditure  of  a  large 
fortune  and  several  years  of  labor.  About 
three  years  ago  Mr.  Graves  bought  an 
immense  tract  of  grounds  of  hundreds  of 
acres  and  to  this  he  added  until  his 
domain  now  comprises  fully  1,300  acres. 
Then  he  began  working  on  the  plans 
while  at  the  same  time  he  cast  his  eye 
about  for  a  man  capable  of  managing 
such  an  estate.  His  choice  fell  on  J.  P. 
MacKissic,  who  had  spent  fifteen  years 
in  the  farm  and  dairy  business  in  and 
about  Cape  May,  who  knew  the  country, 
the  weather  and  soil  conditions,  was  a 
good  manager,  and  above  all  thoroughly 
understood  stock  and  poultry. 

This  much  settled  Mr.  Graves  took  his 
manager  into  his  confidence  and  had  him 
assist  in  the  planning  of  the  buildings 
and  the  various  divisions  of  the  farm. 
He  spared  no  expense,  his  one  idea  being 


to  establish  the  model  farmstead  of  the 
United  States. 

Only  last  October  the  plans  were  per- 
fected and  the  place  was  opened,  but  in 
the  short  time  that  has  elapsed  the  suc- 
cess of  the  Farmstead  has  been  demon- 
strated. The  dairy  and  farm  are  run- 
ning to  their  full  capacity  and  the  hotels 
and  cottages  throughout  Cape  May  and 
the  nearby  points  are  clamoring  for  the 
products.  Mr.  Graves  has  certainly 
proved  that  the  model  farm  has  come  to 
stay  and  that  it  is  only  a  matter  of  time 
when  the  products  of  none  other  will  be 
accepted  on  the  market. 

To  persons  who  have  never  visited 
Cape  May  and  whose  only  knowledge  of 
a  seashore  resort  is  a  cluster  of  hotels,  a 
board  walk,  bathing  beach,  stretches  of 
hot  sand,  and  mosquitoes,  the  thought  of 
a  farm  and  dairy  of  large  proportions 
seems  out  of  place.  In  few  places  could 
such  a  thing  be  possible.  But  in  Cape 
May  it  is  different.  One  only  has  to  go 
a  few  blocks  from  the  beach  to  encounter 
a  fresh  water  lake,  green  and  shady 
spots  with  blooming  plants  and  fields  of 
com  and  vegetables. 

So  when  the  visitor,  Farmstead-bound, 
leaves  the  Cape  May  hotel  section  he 
soon  strikes  the  main  seashore  driveway 
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that  cuts  a  clear  course  through  New 
Jersey  to  Camden.  About  a  mile  out  of 
the  town  the  country  assumes  a  changed 
appearance.  Instead  of  ill-kept  fields, 
and  haphazard  arrangement  of  fence 
rails,  a  new  type  is  encountered.  This  is 
a  fine,  substantial  three-bar,  planed-wood, 
fence,  with  an  upper  bar  painted  a  deep 
green.   All  the  rest     ' 

of  the   fence   is   a  • 

clean  white. 

This  skirts  both 
sides  of  the  road- 
way for  almost  a 
half  mile,  while  in 
the  distance  on 
both  sides  can  be 
seen  miles  of  the 
same  kind  of 
fences,  stretching 
in  all  directions,  in- 
tersecting and  cut- 
ting the  ground 
into  a  variety  of 
corn  fields  and  pas- 
ture lands.  The 
green  and  white 
fence  is  a  symbol 
of  the  Graves' 
Farmstead.  Turn- 
ing from  the  main 
roadway  is  another 
quarter  mile  drive- 
way that  brings  the 
visitor  to  the  office 
building  which 
stands  surrounded 
by  a  half  score  of 

buildings,  large  and  small.  Just  where 
the  lane  cuts  off  from  the  Camden  road, 
however,  is  a  building  that  appears  to 
have  no  connection  with  a  farm.  It  is 
more  in  the  nature  of  a  fine,  large  resi- 
dence. It  is  an  innovation  in  the  history 
of  the  farm  and  marks  a  departure  that 
will  be  appreciated  and  repeated.  The 
building  is  the  Farmstead  Clubhouse, 
where  Cape  May  folk  and  visitors  are 
privileged  to  visit  and  enjoy  all  the  con- 
veniences and  delights  of  the  regular 
country  club. 

The  equipment  of  this  clubhouse  is  of 
the  finest.  No  private  home  or  big  or- 
ganization could  be  better  fitted  out. 
There  are  rooms  for  every  conceivable 
use,  while  the  entire  front  of  the  building 
is  skirted  by  a  wide  porch,  fronted  by 


handsome  shade  trees  and  a  level  lawn 
intersected  with  cement'  walks. 

Close  by  is  the  home  of  the  manager, 
a  cottage  of  large  proportions  and  splen- 
did   equipment.    The    building    is    well 
planned  and  constructed  and  compares 
favorably  with  the  best  seashore  cottages. 
The   lane   swings  around  behind  the 
clubhouse  and 
divides.  On  the  left 
is    the    one  -  story 
office  building  with 
the    long   rows   of 
chicken  houses  on 
the  left  side.     On 
the    right    side    is 
the  dairy  and  the 
large    main    barn, 
the    Holstein   barn 
and    the    calf    or 
yearling  bam.  Still 
further  to  the  right 
are  the  stables  for 
the  horses  and  the 
house  for  the  farm 
laborers     and     at- 
tendants. 

Fifteen  helpers 
do  the  work  on 
this  big  farmstead 
under  the  direction 
of  Manager  Mac- 
Kissic.  What  such 
a  large  force  means 
can  be  judged  when 
it  is  considered 
that  there  are  only 
about  145  head  of 
thousand  chickens, 
so  that  the  proportion  of  work  is  one 
man  for  every  ten  head  of  stock  and  two 
hundred  chickens.  It  can  be  seen  that 
there  is  no  lack  of  care  and  attention  for 
every  living  object  on  the  farm.  Of  the 
cattle  seventy-five  are  Jerseys  and 
twenty-five  Holstein  Friesians,  all  thor- 
oughbreds and  of  the  finest  stock.  In 
fact  there  is  not  a  bit  of  stock  or  a  bird 
on  the  grounds  not  of  the  finest  regis- 
tered thoroughbred  stock.  Mr.  Graves 
intends  to  improve  the  breed  of  the  thor- 
oughbred and  will  permit  of  no  weaken- 
ing of  the  strain. 

The  three  thousand  chickens  are  of 
two  kinds — ^the  white  leghorns  and  the 
wyandottes,  all  of  pure-bred  strains. 
Each  of  the  two  types  of  cattle  occupies 
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stock     and     three 
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different  bams.  The  Jerseys  being  in  a 
majority  occupy  the  large  or  main  bam. 
The  interior  of  this  is  a  welcome  relief 
after  visiting  the  usual  ill-smelling  barn 
encountered  on  most  farms.  Everything 
is  sanitary,  all  else  being  sacrificed  to  this 
principle.  The  most  stringent  laws  of 
the  Sanitary  Commission  have  been  com- 


plied with  as  they  are  in  few  other  places, 
and  they  have  even  been  improved  upon, 
so  that  visitors  who  possess  technical 
knowledge  of  such  matters  have  mar- 
veled at  the  wonderfully  developed  sys- 
tem of  sanitation. 

The  ceiling  of  this  barn  is  lofty,  with 
glass  skylights  at  intervals  on  the  sides 


ROOMY  CHICKEN  HOUSES.  ELECTRIC  LIGHTED  AND  HEATED.  AND  COOLED  WITH 
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to  permit  the  free  access  of  light  and  air, 
both  so  often  absent  on  the  ordinary 
farm  and  both  so  necessary  to  the  breed- 
ing of  the  best  stock  and  the  giving  of 
fresh  and  healthy  products. 

The  floors  are  of  cement.  The  greatest 
surprise  to  the  ordinary  visitor,  however, 
is  the  entire  absence  of  stalls.  Instead, 
where  the  walk  of  the  stalls  would  be 
only  a  single-bar,  iron  railing  separates 
the  cattle.  These  are  arranged  in  parallel 
lines  with  the  heads  of  the  cattle  facing. 
In  between  are  the  feed  troughs  which 
are  constantly  being  cleaned  and  refilled 
with  the  finest  kind  of  fodder. 

The  occupants  of  these  compartments 
are  not  chained,  neither  are  they  tied. 
They  are  confined,  however,  with  an  ar- 
rangement that  resembles  a  yoke.  It  is 
of  metal  and  is  attached  to  a  chain  swing- 
ing from  above.  It  is  padded  on  the 
inside  like  a  regular  horse  collar  to  pre- 
vent chafing.  This  does  not  fit  tightly 
but  leaves  ample  room  for  free  move- 
ment on  the  part  of  the  cow.  However, 
it  confines  the  animal  to  its  space  because 
It  is  unable  to  draw  its  big  head  through 
the  opening.  It  is  quite  an  interesting 
sight  to  see  the  long  lines  of  Jersey  cat- 
tle, their  sleek  light  brown  hides  glowing, 
moving  freely  about  in  their  roomy 
compartments. 

The  Holstein  herd  is  over  near  the 
railroad  tracks,  which  at  this  point  run 
between  the  fences  of  the  Graves  estate 
for  almost  a  mile.     These  big  and  im- 


pressive  looking  black  and  white  animals 
being  fewer  in  number  have  a  smaller 
barn.  But  the  general  arrangement  is 
the  same.  One  feature  of  the  regula- 
tions which  has  been  complied  with  and 
which  tends  to  aid  the  development  of 
the  breed  is  the  providing  of  at  least  800 
cubic  feet  of  breathing  space  for  each 
cow.  Mr.  Graves  has  been  over-liberal 
in  this  respect. 

The  calf,  or  yearling,  bam  always  has 
a  well-filled  appearance.  The  breeding 
of  this  fine  stock  is  progressing  favor- 
ably and  the  stalls  in  this  building,  for 
here  such  compartments  are  necessary, 
now  contain  nearly  a  score  of  healthy 
calves. 

Attendants  are  constantly  moving 
about  in  these  buildings  cleaning,  feed- 
ing, and  replenishing  the  supply  of  bed- 
ding. In  this  respect  Mr.  Graves  has 
taken  a  big  step  forward.  Instead  of 
straw  or  similar  material  his  stock  rests 
on  the  finest  possible  bedding,  special 
white  pine  shavings.  Piled  up  in  the 
rafters  of  the  big  bam  are  tons  of  the 
best  shavings.  The  great  advantage  this 
material  possesses  is  that  it  is  absolutely 
sanitary  and  quickly  absorbs  moisture 
without  remaining  damp. 

After  the  day's  work  is  over  a  night 
watchman  takes  possession  of  the  Jersey 
barn,  where  he  spends  the  night  cleaning 
and  looking  after  the  wants  of  the  stock, 
guarding  it  conscientiously. 

In  addition  to  the  bountiful  pasturage 
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provided,  in  the  separate  divisions  of  the 
farm  behind  each  house  are  a  number  of 
runways  about  fifteen  yards  in  width 
and  about  forty-five  yards  in  length. 
These  are  used  for  exercise. 

When  milking  time  arrives  a  force  of 
six  men  is  employed.  Each  man  is  at- 
tired in  a  white  duck  suit  with  white 
apron.  These  experts  go  about  their 
work  with  speed  and  precision  and  soon 
complete  their  task.  After  each  milking 
the  clothes  are  thoroughly  sterilized  be- 
fore being  again  brought  into  use.  Every 
cow,  being  a  thoroughbred,  is  registered. 
As  soon  as  a  calf  is  a  few  days  old  a 
metal  clip  is  inserted  in  the  ear,  where  it 
remains  throughout  its  life.  It  is  a  sign 
of  its  registration  with  either  the  Ameri- 
can Jersey  Cattle  Club,  or  a  similar  or- 
ganization for  Holsteins,  and  indicates 
its  thoroughbred  character.  It  contains 
its  registration  number.  This  is  placed 
on  the  books  in  the  office  and  a  strict 
record  kept  of  the  daily  milkings.  Each 
milking  is  weighed  and  the  record  also 
kept,  so  that  each  cow*s  record  can  be 
maintained.  The  present  capacity  of  the 
cows  is  about  700  quarts  daily,  while  the 
chickens  for  their  part  contribute  about 
seventy  dozen  eggs  in  the  same  length 
of  time. 

The  dairy  house  into  which  the  milk  is 
immediately  brought  is  a  model  of  clean- 
liness. Its  white  tiled  walls  and  smooth 
cement  floors  fairly  glisten  with  their 
clean  polish.    This  building  was  built  by 


a  man  who  ranks  highest  in  the  world 
in  this  class  of  work,  and  contains  every 
piece  of  modern  and  up-to-date  ma- 
chinery that  is  necessary.  The  cooler 
which  takes  the  milk,  still  warm,  from 
the  cow  is  a  series  of  pipes  that  coil  over 
one  another.  Inside  of  these  pipes 
passes  a  steady  stream  of  ice-cold  water. 
On  the  outside  surface  of  these  pipes  the 
milk  is  passed,  the  extreme  temperature 
taking  out  the  last  particle  of  animal  heat 
from  the  pure  white  liquid. 

The  milk  then  passes  into  the  bottle- 
filler.  These  bottles  have  been  already 
thoroughly  cleaned  and  sterilized  by  ma- 
chinery. The  bottle-filler  is  capable  of 
disposing  of  100  quarts  of  milk  in  five 
minutes!  With  this  great  capacity  vir- 
tually no  time  is  lost  in  getting  the 
product  under  cover  and  avoiding  the 
possibility  of  infection.  The  same  prin- 
ciple is  applied  to  the  cream  separator. 
The  bottles  are  then  placed  in  the  re- 
frigerator, which  is  a  handsomely  tiled 
affair.  At  the  proper  time  the  Farm- 
stead's neat  looking  little  milk  wagons 
begin  their  work  of  distribution. 

The  poultry  end  of  the  business  in 
itself  presents  a  little  city.  The  houses 
arranged  in  long  rows  cover  a  great 
amount  of  ground,  for  it  is  not  permitted 
to  crowd  this-  fine  lot  of  chickens.  Every 
little  house  has  a  large  runway  walled  in 
with  wire  netting.  The  grounds  are 
clean  and  contain  small  trees.  The  food 
is  carefully  prepared,  so  that  there  has 
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not  been  the  slightest  trouble  through 
sickness. 

The  maintaining  of  an  even  temper- 
ature and  the  keeping  of  the  various 
buildings,  even  down  to  the  chicken 
houses,  in  perfect  condition  as  regards 
cleanliness-^usually  a  matter  of  difficulty 
— is  solved  very  ingeniously  on  the 
Farmstead  by  the  employment  of  a  sys- 
tem of  hot  and  cold  water  pipes.  Every 
part  of  the  grounds  is  underlaid  with 
these  pipes  and  every  building  is  warm 
in  winter  and  cool  in  summer. 

This  is  strictly  an  up-to-date  farm  as 
regards  the  installation  in  the  various 
buildings  of  electric  lights,  telephones, 
and  all  other  forms  of  adaptable  elec- 
tricity and  engines.  Within,  each  barn 
can  be  made  as  light  as  day  during  the 
night,  thus  obviating  the  necessity  of 
employing  the  always  dangerous  lantern 
or  other  light.  The  roadways  throughout 

the  groun  ds 
are  also  lined 
with  electric 
arc  lights 
strung  on 
poles. 

The  fact 
that  the 
off  ice  is 
connected 


with  local  and  long  distance  telephone 
permits  Mr.  Graves  to  have  put  into 
working  order  a  plan  that  he  cherishes. 
Now  it  is  possible  by  this  means  for  Cape 
May  cottagers,  when  leaving  Philadel- 
phia or  even  New  York  or  any  other 
point,  to  call  Cape  May  on  th^  long  dis- 
tance 'phone,  get  into  communication 
with  the  Farmstead  office  and  leave  their 
order  for  atiy  kind  of  dairy  produce. 
As  soon  as  the  party  arrives  at  Cape 
May  the  order  is  at  hand.  This  also  is 
an  innovation  with  the  "Model  Farm." 

To  the  casual  observer  the  great  fields 
of  corn  and  other  grain  would  indicate 
that  strict  farming  was  the  intention  of 
the  originator  of  the  Farmstead,  Such, 
however,  is  not  the  case.  As  fjir  as  the 
eye  can  see  in  the  direction  of  Schel- 
lenger's  Landing  and  in  the  direction  of 
the  Hotel  Cape  May,  which,  by  the  way, 
receives  its  dairy  supplies  from  the 
Farmstead,  are  corn  fields.  The  product, 
however,  is  not  marketed.  The  fact  is 
that  all  this  ^reat  amount  of  food  is 
raised  solely  for  the  stock  and  chickens  f 

It  is  doubtful  whether  anywhere  else 
in  the  world,  an  entire  farm  of  such  im- 
mense proportions  is  cultivated  solely  for 
the  feeding  of  animals*  With  such  a 
supply  it  is  small  wonder  that  the  caliber 
of  the  stock  is  so  hi^h. 

On  the  tops  of  the  various  buildings. 
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MODEL  BARN  WITH  SILO  FOR  WINTER  FEEDING. 


siloes,  four  in  number,  have  been  built. 
These  are  so  high  that  they  can  be  seen 
for  miles  in  all  directions.  These  are 
receptacles  for  the  foodstuffs  that  are  to 
supply  the  stock  and  chickens  through- 


out the  winter.  In  them  the  material  is 
kept  as  green  food  for  the  winter 
weather,  so  that  instead  of  being  forced 
to  exist  on  dried  or  specially  prepared 
food  the  animals  have   it  as   fresh  as 
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when  brought  from  the  fields.  The  stalks 
are  the  best  food  for  the  cattle,  the  corn 
from  the  ears  being  used  in  the  prepara- 
tion for  the  chickens. 

The  best  well  water  supplies  the  Farm- 
stead and  rounds  out  what  is  beyond 
doubt  the  most  completely  equipped, 
ideally  located,  and  sumptuous  affair  of 
its  kinds  in  the  world. 

This  great  Farmstead,  even  despite  the 
great  outlay  of  money,  which  was  prob- 
ably somewhat  more  than  the  ordinary 
farmer,  even  in  proportion  to  his  wealth, 
need  have  put  into  it,  delivers  a  fine 
profit  of  fifteen  per  cent.  This  surpris- 
ing showing  is  all  the  more  remarkable 
in  view  of  the  fact  that  the  farm  is  a 
little  over  a  year  in  operation  and  has 
not  yet  been  pushed  to  its  full  capacity. 

Not  only  has  the  material  or  financial 
profit  been  large,  but  there  has  been  a 
wonderful  increase  in  the  size  of  the 
herd  and  the  number  of  chickens.  In 
this  latter  respect  it  might  be  noted  that 
there  are  fully  five  hundred  more  chick- 


m 


ens  than  when  the  farm  started,  despite 
the  fact  that  the-  eggs  have  been  sold  in 
such  large  quantities.  Then,  too,  sixty 
new  calves  have  been  born  during  this 
year.  This  is  also  remarkable  in  view 
of  the  size  of  the  herd.  It  is  a  proof, 
beyond  dispute,  that  the  highest  care  and 
cleanliness  will  bring  its  reward  in  in- 
creased breeding  as  well  as  in  the  im- 
provement of  the  stock. 

Mr.  Graves  has  found  labor  the  chief 
question  on  his  Farmstead.  With  the 
foundation  properly  laid,  in  absolute 
cleanliness  and  with  high  grade  stock, 
only  ordinary  care  is  necessary  if  the 
right  caliber  of  help  is  available.  This 
is  the  problem  that  Mr.  Graves  is  now 
studying.  He  desires  to  obtain  plenty  of 
assistance  but  it  must  be  of  the  cleanest 
type.  He  believes  that  in  time  this  con- 
dition will  right  itself  when  more  of  the 
model  farms  are  in  existence.  .  In  other 
words  the  type  of  farm  help  will  undergo 
an  improvement  in  the  same  manner  as 
has  the  help  in  every  other  business. 
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LTHOUGH  he 
never  formulate 
words,  the  average 
American  cherishes  an 
unalterable  belief  that, 
whatever  may  befall 
other  folk,  the  angels 
will  always  take  care  of 
him.  Being  thus  relieved  of  all  respon- 
sibility for  his  own  welfare  he  lacks  a 
personal  motive  for  doing  his  share  to- 
ward promoting  the  public  safety.  Since 
what  is  everybody's  business  is  nobody's 
business,  the  rivers  continue  to  be  turned 
into  sewers  and  the  lakes  into  cesspools 
to  poison  whole  cities  at  a  time,  while 
the  fenderless  car,  the  reckless  auto,  the 
inflammable   building,   the   overcrowded 


boat,  the  unguarded  machine,  the  gas- 
filled  mine  and  the  "forgotten"  train 
order,  without  let  or  hindrance,  reap  on 
at  their  dreadful  harvest. 

So  it  happens  that  of  all  things  in  this, 
the  most  enlightened  Nation  on  earth, 
human  life  is  cheapest.  In  his  annual 
report  for  1906  Dr.  C.  J.  Whalen,  Com- 
missioner of  Health  for  Chicago,  made 
this  statement  as  a  fact  too  familiar  to 
be  controverted : 

"There  are  in  the  United  States  today 
approximately  eighty  millions  of  people, 
of  whom  a  million  or  more  will  die  each 
year.  Of  the  total  number  of  deaths  25 
per  cent  are  unnecessary  and  could  be 
prevented." 

In  a  recent  lecture  before  the  New 
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York  Academy  of  Medicine  Dr.  C.  A.  L. 
Reed,  of  Cincinnati,  expressed  the  same 
idea  in  another  form  when  he  declared 
that  preventable  diseases  in  the  United 
States  kill  one  person  every  two  minutes 
of  the  year.  At  this  rate  the  total  would 
foot  up  262,800  lives  deliberately  thrown 
away  every  twelve  months.  Let  him  who 
thinks  this  startling  fact  of  no  concern 
to  himself  remember  that  death  is  singu- 
larly undiscriminating. 

Over  in  Europe,  where  as  mere  "sub- 
jects" instead  of  free  and  independent 
citizens,  human  beings  are  regarded  as 
too  valuable  to  be  wasted,  some  remark- 
able reductions  have  been  made  in  the 
death  rate.  England  and  Wales  had,  in 
1903,  a  death  rate  of  15.4  per  thousand, 
which  was  a  dcerease  of  32.2  per  cent 
from  that  of  the  preceding  decade.  The 
Netherlands,  with  a  rate  of  15.6  showed 
a   decrease   of   11   per   cent;   Denmark, 
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15.8,  a  decrease  of 
97;  Holland,  17.2,  a 
decrease  of  6.5  per 
cent.  Even  Sweden, 
where  self  preserva- 
tion had  already  be- 
come a  religion,  had  been  able  to  secure 
a  decrease  of  5.6  per  cent,  bringing  her 
rate  down  to  the  remarkably  low  figure 
of  15.1  per  thousand. 

The  ten  great  cities  of  Copenhagen, 
Stockholm,  Brussels,  Amsterdam,  Lon- 
don, Berlin,  Paris,  Vienna,  Rome  and  St. 
Petersburg  in  1904  had  an  average  death 
rate  of  17.1,  which  was  a  reduction  of 
10  per  cent  in  ten  years.  This  average 
would  have  been  lower  if  unspeakable 
St.  Petersburg  with  its  rate  of  23.7  had 
been  omitted.  In  the  United  States  the 
six  cities  of  Chicago,  St.  Louis,  Boston, 
Philadelphia,  Baltimore  and  New  York 
showed  an  average  rate  of  17.9,  a  reduc- 
tion of  only  6.3  in  a  decade. 

But  the  most  astounding  thing  is  that 
while  the  death  rate  in  Europe  continues 
to  decline  it  has  turned  about  and  is  on 
the  increase  here.  The  United  States 
Census  Bureau,  which  may  be  presumed 
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to  h€^  unprejudiced,  pre- 
sents figures  to  show  that 
in  twenty-five  out  of  thirty- 
six  large  cities  the  death 
rate  was  higher  in  1906 
than  in  1905,  and  in  nine 
of  them  it  was  higher  than 
it  had  been  in.  five  years. 

How  such  a  showing  is 
achieved  is  set  forth  in  the 
Mortality  Statistics  of  the 
Census  Bureau  for  1906, 
the  latest  available.  Ty- 
phoid fever  may  be  taken 
as  the  typical  representa- 
tive of  preventable  disease, 
for  its  nature  and  means  of 
prevention  are  so  clearly 
understood  that  to  permit 
people  to  become  infected 
wholesale,  as  they  so  fre- 
quently are,  by  typhoid  is 
very  much  like  feeding 
them  strychnine  with  homicidal  intent. 
For  the  five  years  from  1901  to  1906 
the  average  death  rate  from  typhoid  in 
Norway  was  5.7  per  100,000;  in  Switzer- 
land, 6.5 ;  in  Germany,  7.6 ;  in  Japan, 
11.4;  in  the  United  Kingdom,  12.1;  for 
the  registration  area  of  the  United 
States,  32.2,  or  six  times  the  rate  in 
Norway,  four  and  a  half  times  the  rate 
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in  Germany  and  nearly  three  times  the 
rate  in  England. 

But  there  are  degrees  in  criminal  in- 
difference as  in  everything  else.  By  the 
t)rphoid  fever  test  human  life  is  held 
cheaper  in  Pittsburg  than  anywhere  else 


Guard  for  the  Timber  Cutter. 
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on  the  face  of  the  globe,  for  the  death 
rate  from  that  preventable  disease  aver- 
aged 129.6  per  100,000  population  for 
the  five  years  ending  with  1906,  the 
highest  in  the  civilized  world.  Pueblo, 
Colorado,  stood  second  in  this  catalogue 
of  shame  with  a  rate  of  113.6;  Alle- 
gheny third,  110.1 ;  Jacksonville,  Florida, 
76.3;  Columbus,  Ohio,  72.3;  Louisville, 
Ky.,  67.6.  And  typhoid  is  but  one  of  the 
preventable  diseases. 

Still,  the  most  damning  evidence  of  the 
light  regard  in  which  human  life  is  held 
in  this  free  and  enlightened  country  is 
not  to  be  found  in  the  statistics  of  pre- 
ventable disease,  black  as  they  are,  but 
in  the  long  roll  of  death  by  violence. 
Disease  works  by  stealth  in  the  darkened 
chamber  out  of  sight  of  all  but  a  few. 
But  Violence  seeks  crowds  where  in  the 
full  glare  of  noonday  he  strikes  down 
his  victims  with  all  the  bloody  ferocity 
of  an  Indian  massacre.  Such  fearsome 
spectacles  might  be  supposed  to  stimulate 
precautions  to  prevent  their  recurrence, 
for  death  by  violence  is  more  easily  pre- 
ventable than  in  its  more  insidious  shape 
of  disease,  and  as  a  matter  of  fact  is 
prevented  in  Europe  so  effectively  that 
the  average  death  rate  by  violence  in 
Germany,  a  manufacturing  nation,  as 
long  ago  as  the  period  from  1887  to  1893 
was  37.5  p^r  100,000 ;  in  France,  32.9 ;  in 
Denmark,  22.5.    Note  the  difference. 
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According  to  the  mortality  statistics 
of  the  Census  Bureau  for  1906  deaths 
.from  all  forms  of  violence  in  the  regis- 
tration area  in  1906  aggregated  49,552. 
This  is  at  the  rate  of  120.9  per  100,000 
as  compared  with  a  rate  of  30.1  in  the 
German  Empire  in  the  same  year.  Nor 
is  this  all.  The  rate  exceeds  that  of  1905, 
which  was  111.9,  and  greatly  exceeds, 
that  of  any  preceding  year.  The  rate 
rose  steadily  from  6.1  per  cent  of  all 
deaths  in  1902  to  7.5  per  cent  in  1906. 
Violence  now  ranks  fifth  among  the  prin- 
cipal causes  of  death,  and  the  rate  is  still 
increasing. 

Impressive  as  the  total  is  it  must  be 
remembered  that  the  figures  are  only  for 
the  registration  area,  which  includes  the 
States  of  California,  Colorado,  Connecti- 
cut, Indiana,  Maine,  Maryland,  Massa- 
chusetts, Michigan,  New  Hampshire, 
New  Jersey,  New  York,  Pennsylvania, 
Rhode  Island,  South  Dakota  and  Ver- 
mont, and  enough  cities  in  other  States 
to  bring  the  total  up  to  48.5  per  cent  of 
the  population  of  the  country.  Of  the 
population  represented  in  the  registration 
area  substantiallyfive-eighthsarein  cities. 
In  the  rest  of  the  country  human  beings 

248 


are  held  so  very  cheap  that  they  are  not 
deemed  worth  the  trouble-  of  recording 
their  entrance  into  and  exit  from  the 
world.  It  seems  fair  to  assume,  how- 
ever, that  the  same  ratio  holds  good 
throughout  the  country.  If  that  is  true, 
then  the  deaths  by  violence  in  the  United 
States  in  1906  must  have  been  one  hun- 
dred thousand. 

This  is  precisely  the  same  in  effect  as 
if  every  soul  in  Lowell,  Mass.,  or  Albany, 
N.  Y.,  or  Portland,  Ore.,  or  in  the  three 
cities  of  Rockford,  Ills.,  Superior,  Wis., 
and  Topeka,  Kan.,  were  to  die  within 
a  year. 

When  Mount  Pelee  blotted  out  at  a 
breath  a  city  of  twenty-five  thousand 
souls  seven  years  ago  the  whole  country 
was  properly  shocked.  Pages  upon 
pages  of  double  leaded  description  in  the 
daily  papers  gave  us  thrills  of  comfort- 
able horror.  Collections  were  taken  up, 
benefits  were  given,  relief  ships  were 
rushed  to  the  scene  and,  in  short,  we 
acquitted  ourselves  very  creditably. 

That  was  for  strangers.  But  for  our 
own  people,  of  whom  four  times  as  many 
as  Pelee  smothered  are  annually  slaugh- 
tered at  our  very  doors,  there  is  not  a 
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tear,  not  a  word  of  compassion,  not  a 
cent  for  the  relief  of  the  dependent  sur- 
vivors. Even  if  the  widows  and  or- 
phans, after  heart  breaking  delays,  suc- 
ceed in  establishing  in  court  that  the  lives 
of  their  protectors  were  sacrificed  to 
guilty  negligence  the  grudging  pittance 
doled  out  in  the  name  of  Justice  is  pock- 
eted by  the  lawyers. 

Of  coiirse  the  railroads  led  the 
slaughter  in  1906  as  they  do  today,  with 
a  tally  of  7,090  killed  as  compared  with 
4,485  in  1902,  an  increase  from  14.1  per 
100,000  to  17.3.  Other  principal  causes 
of  death  by  violence  with  total  number 
of  deaths  and  the  rate  per  100,000  in- 
habitants are  set  forth  in  the  following 
table;  murders,  suicides  and  executions 
being  omitted: 

Number 
Cause  Rate  of  Deaths 

Raifroads    •. . . .  17.3  7,090 

Drowning   10.7  4,395 

Burns  and  scalds 8.7  3,585 

Fractures  and  dislocations 7.6  3,116 


Accidental  poisoning 4.2 

Vehicles  and  horses 3.7 

Mines  and  quarries 3.7 

Street  cars  3.6 

Asphyxiation   3.1 

Accidental  gunshot   .  .• 2.6 

Sunstroke   1.9 

Suffocation  1.8 

Machinery    1.4 

Freezing    0.5 

Automobiles  0.4 

Lightning    0.4 

Other  accidental  causes 21.9 


1,734 

1,524 

1,523 

1,488 

1,276 

1,074 

763 

719 

565 

203 

183 

169 

8,961 

38,368 


One  of  the  curious  things  about  the 
fearful  story  of  death  by  violence  is  that 
human  life  is  cheapest,  not  in  the  large 
cities,  though  of  course  the  total  num- 
ber of  deaths  is  greatest  there,  as  the 
casual  observer  might  suppose,  but  in  the 
smaller  cities.  And  nowhere  are  lives 
held  so  lightly  as  in  the  smaller  cities  of 
Pennsylvania.  Measured  by  the  deaths 
by  violence  human  life  is  cheapest  in 
Butler,  Pennsylvania,  where  the  annual 
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rate  is  379.4  per  100,000  population. 
Pittston  in  the  same  State  stands  second 
with  a  rate  of  359.6.  Iron  Mountain, 
Mich.,  is  third  in  rank  with  a  rate  of 
290.7,  then  come  McKeeskort,  Penn., 
290.1 1  Shenandoah,  Penn.,  278.9;  Potts- 
ville,  Penn.,  276.  Pueblo,  Col.,  is  sev- 
enth in  the  list  with  a  rate  of  269.3.  Al- 
together there  are  more  than  a  score  of 
small  cities,  half  of  them  in  Pennsylvania, 
the  rest  in  New  Jersey,  Massachusetts, 
Michigan,  Ohio,  Indiana  and  Maryland 
in  which  the  death  rate  by  violence  ex- 
ceeds the  highest  rate  in  any  large  city. 

This  highest  rate  for  a  large  city, 
190.9  per  100,000,  is  found  in  Pittsburg. 
If  to  this  be  added  the  death  rate  from 
typhoid  fever  and  other  preventable  dis- 
eases, Pittsburg  may  be  deemed  fairly 
entitled  to  such  glory  as  may  attach  to 
the  fact  that  human  life  is  held  cheaper 
within  its  boundaries  than  in  any  other 
civilized  community. 

The  total  number  of  deaths  by  violence 
in  1906  and  the  rate  per  100,000  in- 
habitants from  that  cause  in  seventeen  of 


the  larger  cities  are  set  forth  in 
lowing  table: 

City  Rate 

Pittsburg  190.9 

New  Orleans  135.3 

Kansas  City  126.7 

Buffalo    123.6 

Boston   122.5 

Cincinnati   1 18.2 

San   Francisco    1 16.8 

Greater  New  York 105.1 

Washington    101.1 

Philadelphia   100.8 

St.   Louis 97.2 

Chicago   97.0 

Baltimore    95.5 

Detroit     93.0 

Milwaukee    69.8 

Minneapolis    69.8 

St.   Paul    59.9 


the  fol- 

Total 
Deaths 

716 
425 
231 
472 
738 
408 
429 

4,323 
311 

1,453 
631 

1,988 
529 
331 
252 
191 
122 

13^50 

Such  a  limited  analysis  as  is  permitted 
by  the  classifications  of  the  statistics  of 
death  by  violence  gives  rise  to  some  very 
uncomfortable  reflections  for  the  average 
man.  For  example,  in  Chicago  violence 
caused  7.6  per  cent  of  ajl  deaths.  This 
was  an  increase  over  the  preceding  de- 
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cade.  A  great  majority  of  the  various 
causes  that  contribute  to  this  alarming 
total  are  of  the  sort  that  the  average  man 
is  likely  to  encounter  if  he  ventures  be- 
yond his  own  threshold.  The  railroad,  as 
always,  stands  first  with  a  total  of  309 


railroads  and  the  subways  of  the  me- 
tropolis alone  killed  444  persons  and 
wounded  35,060.  As  all  the  roads  com- 
bined carried  1,300,000,000  passengers 
during  the  year  this  was  a  death  or  an 
injury  for  every  36,615  nickels  taken  in. 
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deaths  for  the  city.  Next  comes  falls 
which  caused  283  deaths.  Third  in  rank 
of  causes  are  the  street  cars  with  167 
deaths  to  their  credit.  Vehicles  and 
horses,  another  peril  of  the  street,  the 
seventh  in  order  of  importance,  caused 
95  deaths. 

But  when  it  comes  to  the  perils  of  the 
street  Chicago  must  give  way  to  New 
York.     In  1908  the  street  and  elevated 


Automobiles  killed  42  and  injured  109. 
As  the  Census  Bureau  first  made  a  sepa- 
rate classification  of  mortality  from 
street  car  and  automobile  accidents  in 
1906,  and  as  most  of  the  cities  do  not 
make  separate  items  of  these  causes  com- 
parisons are  impossible. 

The  most  appalling  fact  connected 
with  the  whole  bloody  business  is  that 
one-half  of  the  slaughter  is  preventable. 
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No  more  convincing  evidence  on  this 
point  is  needed  than  the  fact  that  in 
Europe  such  human  sacrifices  are  pre- 
vented. 

Take  the  railroads,  for  instance: 
Speaking  of  the  country  as  a  whole, 
travel  and  employment  was  safest  on 
American  railroads  in  1895,  when  only 
one  trainman  in  each  155  was  killed  and 
one  passenger  out  of  each  2,984,832  met 
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a  like  fate.  The  death  rate  increased 
steadily  year  by  year  until  in  1903  one 
employe  in  every  123  and  one  passenger 
in  every  1,957,441  were  killed.  In  the 
United  Kingdom  that  year  one  employe 
out  of  1,324  and  one  passenger  out  of 
every  198,036,545  were  killed.  In  other 
words  a  passenger  on  a  British  railroad 
had  a  hundred  chances  to  get  to  his  des- 
tination alive  to  every  one  chance  that  a 
traveler  on  an  American  railroad  had, 
while  the  British  employe  had  eleven 
chances  for  his  life  to  the  American 
trainman's  one. 

Employes  of  American  railroads  stand 
a  very  poor  show  of  dying  a  natural 
death.  Statistics  show  that  68.7  per  cent 
of  all  deaths  of  brakemen  in  the  decade 
ending  with  1906  were  due  to  accidents 
while  on   duty.     Railroad   firemen   had 


the  next  most  perilous  calling,  for  53.6 
per  cent  of  all  who  died  in  the  same 
period  were  killed  while  on  duty.  The 
proportionate  mortality  among  engineers 
was  29.6  per  cent  of  all  deaths  and  of 
conductors  29.2  per  cent.  The  manu- 
facture of  explosives,  a  spectacularly 
perilous  calling,  is  child's  play  to  any 
kind  of  railroad  work,  for  the  proportion 
of  violent  deaths  1p  all  deaths  among 
employes  in  this  business 
is  only  14.1  per  cent.  In- 
cluding all  classes  of  rail- 
road employes  the  death 
rate  from  accident  was  250 
per  hundred  thousand  in 
the  decade  from  1897  to 
1906  as  compared  with  98 
per  hundred  thousand  in 
the  German  empire.  To 
reduce  the  rate  of  slaugh- 
ter in  America  to  the  Ger- 
man level  would  save  1,735 
lives  each  year. 

In  coal  mining,  too,  there 
is  a  startling  disparity  be- 
tween the  figures  for  the 
United  States  and  Europe. 
From  1890  to  1906  in- 
clusive 22,840  men  were 
killed  in  the  coal  mines  of 
the  United  States.  There 
was  a  steady  increase  in 
the  ratio  of  fatal  accidents 
from  2.67  per  thousand 
men  employed  in  1875  to 
3.40  per  thousand  em- 
ployed in  1906.  The  life  of  the  miner 
was  valued  more  lightly  in  Utah 
than  in  any  other  State,  for  in  the  decade 
from  1897  to  1906  the  fatalities  per 
thousand  men  employed  reached  the 
amazing  rate  of  16.57.  Indian  Territory 
stood  second  with  a  death  rate  of  6.12 
per  thousand  men  employed.  New  Mex- 
ico third,  5.95 ;  Washington  fourth,  5.60, 
and  Tennessee  sixth  with  5  killed  an- 
nually per  thousand  men  employed. 

In  startling  contrast  with  this  fearful 
and  ever  growing  record  Belgium  shows 
a  steady,  consecutive  decrease  in  the 
number  of  miners  killed  from  an  aver- 
age of  3.28  per  thousand  employed  in 
the  decade  from  1851  to  1860  down  to 
only  .94  per  thousand  in  1906.  In  the 
coal  mines  of  Great  Britain  there  has 
also  been  a  steady  decrease  in  the  num- 
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ber  killed  from  1.50  employed  in  1891  to 
1.29  per  thousand  in  1906.  In  Prussia 
the  fatal  accident  rate  has  been  forced 
down  from  2.86  per  thousand  employed 
in  1898  to  1.80  per  thousand  in  1904. 
France  leads  the  world  with  a  record  of 
1.03  killed  per  thousand  employed  in 
1901  reduced  to  .84  per  thousand  in 
1905. 

All  this  has  been  accomplished  in 
spite  of  the  fact  that  mining  conditions 
are  far  more  difficult  in  Europe  than 
here.  Indeed,  the  natural  conditions  are 
more  favorable  in  the  United  States  for 
getting  out  coal  with  a  minimum  amount 
of  danger  to  the  miners  than  in  any  other 
country  in  the  world;  and  yet  the  death 
rate  is  more  than  three  times  as  large 
here  as  in  Europe  where  the  difficulties 
are  greater.  The  rate  still  increases  here 
while  it  continues  to  decrease  in  Europe. 

The  lives  of  quarrymen,  too,  are  reck- 
lessly wasted.  Of  the  total  number  of 
deaths  among  men  of  this  calling  26.3 
per  cent  are  due  to  accidents. 


Yet  the  foregoing  statistics  do  not 
tell  the  whole  of  this  story  of  wasted 
lives.  A  recent  bulletin  of  the  United 
States  Bureau  of  Labor  estimates  the 
number  of  occupied  males  15  years 
of  age  or  over  killed  by  accident  in  the 
year  ending  June  1,  1908,  at  thirty 
thousand  to  thirty-five  thousand.  Of 
every  one  hundred  deaths  from  all 
causes  among  this  class  9.1  were  the 
result  of  accident,  but  the  mortality 
differs  materially  according  to  age  and 
occupation.  Between  the  ages  of  15  and 
24  the  proportion  of  accidental  deaths 
to  all  deaths  is  18.2  per  cent;  between 
the  ages  of  25  and  34  15.3  per  cent; 
35  to  44  years,  13  per  cent.  The  aver- 
age age  at  death  by  accident  is  33.5 
years,  at  which  age  the  expectation  of 
life  is  about  twenty-nine  years.  \n  other 
words,  this  fearful  drain  occurs  where  it 
can  least  be  spared;  that  is,  among  the 
men  doing  the  work  of  the  world  before 
they  have  reached  the  prime  of  life  and 
the  maximum  of  efficiency. 


GUARDING  THE  WIRE-WORKERS. 
To  protect  the  men  against  wounds  from  the  wires,  iron  tubes  bent  at  the  upper  end.  are  j^r^^  |^^f^^^j^k  b^f  ch. 
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Still  this  is  not  all.  Of  the  39,244  in- 
dustrial accidents  reported  by  the  factory 
inspectors  in  New  York  from  1901  to 
1906,  864  or  2.2  per  cent  were  fatal, 
while  6,580,  or  16.8  per  cent,  resulted  in 
permanent  disability.  If  this  ratio  of 
death  to  permanent  disability  holds  good 
throughout  the  country,  240,000  young 
men   were  disabled   for  life  last  year. 


their  occurrence,  yet  which  inexorably 
impair  the  health,  curtail  the  usefulness 
and  shorten  the  lives  of  their  victims. 

Finally  there  must  be  added  the  most 
numerous  class  of  all,  the  accidents 
which  result  in  temporary  disability  only. 
The  U.  S.  Bureau  of  Labor  estimates 
that  there  "were  approximately  not 
much   less  than   two   million   non-fatal 


FURNACES  FOR  SMELTING  METALS  WITH  SUCTION  ARRANGEMENT  FOR  CARRYING  OFF 

THE  POISONOUS  FUMES. 


These  added  to  the  killed  make  the  grand 
total  of  young  workers  removed  from 
the  economic  assets  of  the  nation  last 
year  315,000.  Such  an  enormous  drain 
upon  its  very  best  blood  is  enough  to 
ruin  any  nation,  even  though  it  boasts 
of  being  the  greatest  and  most  pro- 
gressive on  earth. 

But  there  is  more  yet.  On  top  of  all 
this  mountain  of  horror  must  still  be 
piled  the  great  number  of  accidents 
which  do  not  result  fatally  or  in  per- 
manent disability,  and  which  may  not  be 
regarded  as  very  serious  at  the  time  of 


accidents  for  the  year  ending  June  1, 
1908." 

In  order  to  be  welL  within  bounds,  let 
it  be  assumed  that  the  number  of  non- 
fatal accidents  aggregated  only  1,500,- 
000;  that  means  that  an  average  of  one 
out  of  every  58  persons  in  the  estimated 
population  of  86,895,359  was  injured 
within  the  year.  That  brings  the  chance 
of  accident  uncomfortably  close,  doesn't 
it? 

The  grand  total  of  pain  and  misery 
represented  is  something  appalling.  Nor 
are  the  victims  the  only  sufferers.  Wages 
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stop  when  the  head  of  the  family  goes 
to  the  hospital,  and  he  may  go  when  his 
earnings  can  least  be  spared.  Still, 
bereavement  and  pain  and  want  are 
strictly  private  and  personal  feelings  in 
which  the  public  can  not  be  expected  to 
share.  There  is  only  one  way  to  express 
this  perpetual  massacre  in 
intelligible  terms,  and  that 
is  in  dollars  and  cents. 

Let  us,  then,  multiply  the 
estimated  total  of  men  an- 
nually killed  or  permanent- 
ly disabled,  315,000,  by 
$600  as  the  average  annual 
earnings  of  the  victims.  As 
the  list  includes  skilled 
workmen  and  men  of 
affairs  this  may  be  consid- 
e  r  e  d  conservative.  The 
product  is  a  yearly  earning 
power  of  $189,000,000  per- 
manently lost  to  the  coun- 
try. 

To  this  vast  sum  must 
be  added  the  time  lost  by 
the  1,500,000  men  tempor- 
arily disabled.  The  Wis- 
consin Labor  Bureau  found 
that  48  per  cent  of  the 
injured  in  accidents  in 
that  State  lost  at  least 
two  weeks'  time  and  14  per  cent 
lost  from  four  to  eight  weeks'  time.  The 
Illinois  Labor  Bureau  found  that  the 
average  time  lost  by  miners  injured  in 
accidents  in  that  State  was  54.7  days. 
To  assume,  therefore,  an  average  of 
three  weeks'  time  lost  for  the  total  would 
be  fairly  conservative.  On  this  basis  the 
time  lost  at  $600  a  year  would  amount 
to  $52,000,000,  which  added  to  the  loss 
by  death  and  permanent  disability  would 
make  a  grand  total  of  $241,000,000  as 
the  loss  of  earning  power  to  be  charged 
against  accidents  annually. 

If    this    stupendous    economic    waste 
were  to  be  reduced  one-half  through  the 


adoption  of  safety  devices  such  as  are 
in  general  use  in  Europe  and  by  the 
enforcing  of  common  sense  laws  and 
regulations  the  money  saving  would 
amount  to  $120,500,000  a  year — ^a  sum 
that  would  very  quickly  provide  the 
comprehensive  system  of  inland  water- 
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ways  with  more  than  "fourteen  feet 
through  the  valley"  so  ardently  desired 
by  persons  with  freight  to  move,  not  to 
mention  an  inconceivable  amount  of  suf- 
fering and  privation — but  that  concerns 
only  the  victims  and  their  families. 

We  have  had  a  national  conference 
on  the  conservation  of  natural  resources 
at  which  much  lofty  eloquence  was  un- 
limbered  in  behalf  of  the  insensate  soil, 
water,  minerals  and  timber;  yet  not  a 
syllable  has  been  heard  about  conserving 
the  life  blood  of  the  people  for  whom 
this  material  wealth  is  to  be  saved. 

But  then,  perhaps,  human  life  is  too 
cheap  to  be  worth  the  saving. 
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TYPHOID  FEVER  CONQUERED 

By  RENE  BACHE 

Typhoid  fever,  at  well  at  tmall-pox.  may  be  prevented  by  the  use  of  a  vaccine.  The  penons  astociated  with 
the  wod^ing  out  of  this  problem  are  Sir  A.  E.  Wright,  of  London  (who  fint  applied  the  method);  Colonel  Lei«hman 
and  Major  Harrison,  both  of  the  Royal  Army  Medical  Corps  of  Great  Britain ;  Professor  KoUe,  of  Betne,  and  Pro- 
fessor Pfeiifer,  of  Komgsbeig,  Prussia.  The  two  last-named  have  worked  under  the  direction  of  the  German  war  de- 
partment. In  this  country  the  experiments  have  been  made  at  the  Army  Medical  Museum,  in  Washington,  under  the 
direction  of  Major  F.  F.  Russell. 
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^OM  this  time  on  it  is 
merely  a  q  u  e  st  i  o  n 
whether  one  wishes  to 
be  proof  against  attack 
by  typhoid  fever  or 
not.  Certainly  there 
can  be  no  reason  for 
contracting  the  malady 
unless  one  chooses. 

People  nowadays  do  not  "catch" 
smallpox  if  they  have  been  properly  vac- 
cinated. In  case  they  neglect  that  cus- 
tomary precaution,  it  is  considered  that 
they  have  deliberately  exposed  them- 
selves to  the  risk  of  contagion.  The 
same  proposition  will  in  future  apply  to 
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typhoid,  inasmuch  as  means  have  been 
found  whereby,  through  inoculation  with 
a  Suitable  "vaccine,"  anybody  maty  be  ren- 
dered permanently  immune — that  is  to 
say,  incapable  of  acquiring  the  disease. 

Typhoid  in  old  times  was  known  as 
"putrid  fever."  It  was  one  of  the  most 
deadly  of  human  maladies,  largely  be- 
cause the  proper  methods  to  adopt  in 
dealing  with  it  were  not  yet  known.  But 
even  today,  when  it  kills  less  than  ten 
per  cent  of  the  victims  it  assails,  it  is  ex- 
ceedingly destructive.  It  caused  eighty 
per  cent  of  the  total  deaths  on  the  Ameri- 
can side  during  the  war  with  Spain — ^the 
disease,    which    raged    in    the    military 
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camps,  being  distributed  chiefly  by  flies. 
And  it  was  recently  estimated  by  Dr. 
George  M.  Kober,  of  Washington,  D.  C. 
— ^a  recognized  authority  on  the  subject 
— ^that,  reckoning  loss  of  wage-earning 
capacity,  expense  for  medical  attendance, 
etc.,  typhoid  fever  in  this  country  costs 
annually  not  less  than  $350,000,000. 

Accepting  these  figures,  it  appears  that 
this  disease  costs  the  peo- 
pie  of  the   United    States 
more   than   a 
billion  dollars         J 
every  three      f 
years.   The 
price      really 

seems  too  high.    How  is  it 
to    be    lessened?     It    i.^    a 
problem      which      medical 
men  have  long  sought  to 
solve,    but    without    much 
success  hitherto.    What 
with    infected    water    and 
food,  and  the  ever-present 
house-fly  to  help  distribute 
the  germs,  it  has  seemed  im- 
possible to  keep  the  infection 
out  of  people's  systems.    The 
best  that  could  be  done  was 
to  treat  the  stricken  by  scien- 
tific   methods,    good    nursing 
and   a   liquid   diet   being   the 
principal  requirements. 

There  is  just  one  advantage 
in  having  typhoid.  An  attack 
of  it  renders  one  immune  to 
the  complaint  thereafter — at 
all  events,  practically  so,  in- 
asmuch as  a  recurrence  of  the 
malady  in  a  person  who  has 
once  recovered  from  it  is  al- 
most unknown.  But  it  would  surely  be 
very  advantageous  if  such  immimity 
could  be  attained  without  going  through 
the  sickness  and  suffering,  with  inciden- 
tal risk  of  dying. 

Fortunately,  this  very  thing  has  at  last 
been  accomplished.  That  is  to  say,  a 
means  has  been  discovered  whereby  any- 
body may  be  rendered  immune  to  typhoid 
— the  result  being  obtained  by  a  simple 
process  of  vaccination.  An  immunizing 
fluid,  prepared  in  a  manner  presently  to 
be  described,  is  injected  with  a  hypo- 
dermic s)rringe  beneath  the  skin  of  the 
arm.  A  slight  local  irritation  is  set  up, 
such  as  that  caused  by  vaccination  for 


Glass  Tube  Made  to 
Contain  One  Dose 
OF  Typhoid  Vac- 
cine. 


smallpox,  though  less  severe;  a  slight 
malaise  and  languor  are  felt  for  a  few 
days,  and  that  is  all.  Thenceforward  the 
individual  is  typhoid-proof. 

The  principle  of  vaccination  for  small- 
pox is  that  of  utilizing  the  germ  of  a 
nearly-related  disease  of  the  cow,  much 
milder  in  character,  to  produce  immunity 
against  the  more  serious  malady.  This 
idea  nowadays  is  beginning 
to  be  applied,  with  much 
success,  .to  other  maladies, 
notably  rabies — ^by  Pas- 
teur's discovery — and  chol- 
era and  bubonic  plague,  the 
two  latter  at  the  instance 
of  HaflFkine,  an  English- 
man. Vaccination  for  ty- 
phoid— first  worked  out  by 
Sir  A.  E.  Wright,  of  Lon- 
don— is  based  upon  the  same 
theory. 

For  some  time  past  our 
own  War  Department  has 
been  busily  engaged  with 
the  problem  of  typhoid  vac- 
cination, and  at  the  Army 
Medical  Museum,  in  Wash- 
ington, large  quantities  of  the. 
immunizing  fluid  have  been 
manufactured  and  put  up  in 
sealed  glass  tubes,  ready  for 
use — each  tube  containing  the 
few  drops  requisite  for  a  dose. 
For  military  purposes,  it  is  of 
utmost  importance  to  find  a 
means  whereby  the  "putrid 
fever,"  which  has  always  been 
the  most  deadly  enemy  of 
troops  —  commonly  killing 
more  men  than  were  slain  by 
the  enemy — shall  be  robbed  of  its  power 
to  destroy. 

There  is  no  reason,  indeed,  why  our 
soldiers  in  the  field,  in  future  wars,, 
should  suffer  any  loss  whatever  by  ty- 
phoid. It  will  doubtless  be  required  of 
every  recruit,  as  a  matter  of  course,  that, 
before  being  finally  accepted,  he  shall  be 
immunized  against  the  malady.  As  for 
the  regular  army,  several  hundred  men, 
volunteering  for  the  purpose,  have  al- 
ready been  inoculated ;  and,  the  investiga- 
tion having  now  passed  beyond  the  ex- 
perimental stage,  every  officer  and  en- 
listed man  will  be  subjected  to  the  treat- 
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The  "vaccine" 
for  typhoid  is  pre- 
pared by  an  ex- 
tremely simple 
process.  A  quan- 
tity of  beef  broth 
is  made,  and, 
when  it  has  had 
time  to  cool,  a  few 
typhoid  bacilli  are 
put  into  it.  Find- 
ing it  an  accept- 
able food,  they 
multiply  with 
great  rapidity, 
until,  after  a  few 
hours,  the  vessel 
of  soup  contains 
countless  billions 
of  them.  They  are 
then  killed  by  put- 
ting the  broth  into 


heating  it  to  a  point  in  the  neighborhood 
of  boiling. 

This  is  the  "vaccine" — a  soup  contain- 
ing the  dead  bodies  of  billions  of  typhoid 
bacilli.  It  is  now  ready  for  use.  But 
first,  to  make  perfectly  sure  that  all  the 


Instruments  Used  at  the  Army  Medical  Museum 
FOR  Handling  Typhoid  Vaccine. 


a  sort  of  oven  and      sterilized,  receives  a 


bacilli  are  dead,  a 
.  small  quantity  of 
the  soup  is  put 
into  a  fresh  batch 
of  broth,  pre- 
viously sterilized 
by  heat.  If,  on 
microscopic  ex- 
amination, some 
hours  later,  no 
living  bacilli  are 
found  in  the  new 
broth,  it  is  taken 
for  granted  that 
the  stuff  is  all 
right,  and  the 
soup  holding  the 
defunct  germs  is 
put  up  in  little 
glass  tubes.  Each 
tube,  after  being 
certain  number  of 


drops  of  the  immunizing  fluid  from  a  ma- 
chine made  for  the  purpose,  and  is  then 
hermetically  sealed  with  a  glass-blower's 
blowpipe.  It  thus  becomes  nothing 
more  than  an  elongated  bulb  of  glass, 
with    no    opening   through    which    any 


EXAMINING  A  SAMPLE  OF  TYPHOID  VACCINE  UNDER  THE  MICROSCOP] 
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PREPARING  A  CULTURE  OF  TYPHOID  GERMS. 


microbe  can  gain  admittance.  When 
a  dose  is  to  be  administered,  the 
physician  simply  breaks  off  one  end  of 
the  tube,  draws  its  contents  into  his  hypo- 
dermic syringe — ^previously  sterilized — 
and  thrusts  the  point  of  the  instrument 
beneath  the  skin  of 
the  person  to  be  in- 
oculated. A  brief 
squirt,  and  it  is  all 
over.  But,  to  make 
assurance  doubly 
sure — to  make  cer- 
tain, that  is  to  say, 
of  "taking'* — ^a  sec- 
ond dose  is  usually 
administered.  The 
first  one  is  of  eight 
drops,  representing 
about  500,000,000 
bacilli ;  the  second  is 
fifteen  drops,  con- 
taining 1,000,000,- 
000  bacilli,  or  there- 
abouts. 
But,    as    already 


Typhoid  Fever  Germs.  Greatly  Magnified, 


explained,  the  bacilli  are  all  dead.  Why, 
then,  should  they  possess  any  usefulness  ? 
The  answer  is  that,  though  defunct,  they 
still  contain  the  peculiar  and  character- 
istic poison  belonging  to  this  species  of 
microbes.  They  are  powerless  to  en- 
gender typhoid  fever 
in  the  human  body, 
but  the  poison  in 
question  has  the  ef- 
fect of  inducing  the 
cells  of  the  body  to 
manufacture  a  par- 
ticular antidote — the 
antidote  to  typhoid. 
When  a  person  is 
attacked  by  typhoid 
fever,  the  germs, 
feeding  on  the  tis- 
sues, incidentally  set 
free  a  considerable 
quantity  of  their 
specific  poison.  This 
poison  is  injurious 
to  the  body  cells, 
which   absorb   more 
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Taking  a  Samplr  of  Blood  for  Bactf.riological 
Examination. 


or  less  of  it.  But  the  cells,  to  protect 
themselves  against  the  enemy,  proceed 
to  manufacture  on  their  own  account  an 
anti-poison— that  fs  to  say,  a  substance 
which  in  nine  cases  out  of  ten — if  the 
patient  be  properly  cared  for — ^kills  off 
the  hostile  microbes,  and  eventually 
drives  them  out  of  the  system.  This  is 
what  happens  every  time  when  a  sufferer 
from  typhoid  recovers. 

One  would  naturally  suppose  that, 
after  killing  off  the  enemy,  the  cells 
would  stop  manufacturing  the  anti- 
poison. As  a  matter  of  fact,  they  do  not. 
They  continue  to  turn  it  out  in  quanti- 
ties, and  keep  on  doing  so  for  the  rest 
of  their  lives.  Thus,  if  at  any  time  after- 
wards an  attempt  is  made  by  typhoid 
germs  to  attack  the  citadel  of  the  body, 
they  are  killed  off  before  they  have  time 
to  multiply  in  numbers  sufficient  to  be 
dangerous.  No  matter  how  many  of  the 
bacilli  may  enter  his  system,  the  person 
who  has  recovered  from  typhoid  is  safe 
against  it.  He  is  incapable  of  taking  the 
disease. 

Now,  when  a  person  is  inoculated  with 


the  typhoid  "vaccine,"  exactly  the  same 
thing  is  accomplished — ^but  without  sick- 
ness or  danger  of  death.  The  specific 
poison,  thus  introduced  into  the  system, 
gives  alarm,  apparently,  to  the  body  cells, 
and  starts  them  to  manufacturing  with 
all  possible  rapidity  the  anti-poison. 
Having  once  begun  to  make  it,  they  con- 
tinue to  do  so  throughout  the  lifetime  of 


Inoculating  Gelatin  in  a  Glass  Tube  with 
Germs  of  Typhoid. 


the   individual,   so  that  he  is   rendered 
forevermore  immune. 

It  has  already  been  said  that  this  great 
medical  discovery  has  passed  beyond  the 
experimental  stage.  Up  to  now  the 
work  in  this  country  has  been  carried  on 
exclusively,  and  very  quietly,  by  the  War 
Department.  The  "vaccine"  has  been 
manufactured  at  the  Army  Medical  Mu- 
seum, in  Washington,  which  possesses  a 
superb  bacteriological  plant.  Very 
soon,  however,  the  stuff  will  be  put  up  in 
quantities  by  the  great  drug  firms,  and 
will  be  sold  by  apothecaries,  for  use  by 
physicians.    Thus  it  will  be  rendered  ac- 
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cessible  to  the  public  at  large;  and  it  is 
reasonable  to  expect  that  the  use  of  it 
will  become  as  much  a  matter  of  course 
as  that  of  vaccine  for  smallpox  preven- 
tion. 

If  a  small  quantity  of  blood  be  drawn 
from  the  veins  of  a  person  who  has  been 
inoculated  in  the  manner  described,  and 
allowed  to  stand  for  a  short  time  in  a 
suitable  vessel,  the  red  corpuscles  will 
settle  to  the  bottom,  being  heavier,  while 
the  colorless  watery  fluid,  called  "serum," 
remains  on  top.  The  serum  may  then 
be  separated  from  the  red  portion  very 
easily^  by  pouring  it  off  carefully.  This 
is  exactly  what  would  happen  with  any- 
body's blood.  But  the  remarkable  fact 
is  that  the  serum  of  the  person  vacci- 
nated for  typhoid  is  itself  deadly  to  ty- 
phoid germs,  killing  them  quickly  and 
surely. 

Vaccination  for  typhoid  represents 
only  one  step  in  an  advance  which  the 
science  of  medicine  is  making  along 
new  lines.      Before  long  many  of  the 


worst  diseases  to  which  human  flesh  is 
heir  will  be  dealt  with  by  preventive 
measures  based  upon  the  same  funda- 
mental principle.  Already  efforts  are 
being  made  to  utilize  the  same  principle 
in  dealing  with  the  most  dreaded  and 
destructive  of  all  maladies,  tuberculosis. 
This  disease  in  cattle  is  being  most  suc- 
cessfully treated  by  the  use  of  a  "vaccine" 
obtained  from  human  tubercle  bacilli, 
which,  it  seems,  are  much  less  virulent 
than  the  bovine  kind.  But,  for  some 
reason  unknown,  this  sort  of  vaccine  is 
too  strong  for  human  beings.  What  is 
wanted — and  physicians  are  looking  for 
it  eagerly — is  some  sort  of  tubercle 
microbe — possibly  to  be  obtained  from 
some  one  of  the  lower  animals — which 
shall  be  milder  than  the  human  variety, 
and  which  may  be  expected  to  produce 
immunity  to  consumption  and  other 
forms  of  tuberculosis,  just  as  the  germs 
of  cowpox  render  people  incapable  of 
contracting  the  much  deadlier  disease  of 
smallpox. 


A  Toast 


I  fiU  this  cnp  to  one  made  up 

Of  loveliness  alone, 
A  woman,  of  her  gentle  sex 

The  seeming  paragon — 
Her  health  I  and  would  on  earth  there  stood 

Some  more  of  such  a  frame 
That  life  might  be  all  poetry, 

And  weariness  a  name. 

— E.  C.  PiNCKNEY. 
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WHO  CWNS  THE  EARTH? 

V.  The  Fat  Jack  of  Ihe  Cbd  Mines 


By   HENRY  M.  HYDE. 


SUPPOSE  that  the  total 
iood  supply  of  the 
world  consisted  of  one 
thousand  carefully 
counted  Christmas  pies. 
Suppose  that  little 
Jack  Homer  had  the 
thousand  pies  all 
tucked  away  in  his  cupboard.  Suppose 
that  every  morning  in  the  year,  fat  Jack, 
sitting  snug  in  his  corner,  thrust  his 
thumb  into  one  of  the  pastries  and  pulled 
out  a  few  plums,  which  he  sold  to  a 
hungry  world  at  a  price  which  increased 
with  each  rising  of  the  sun.  Suppose  all 
the  rest  of  the  pie — ^the  plums  being  care- 
lessly ^tracted — ^Jack  threw  into  the 
garbage  can,  where  it  yielded  sustenance 
to  not  even  a  gaunt  and  predatory  dog. 
How  long  would  you  be  content  to  pay 
Jack  his  price?  How  long  would  it  be 
before  you  would  at  least  force  him  to 
put  all  of  each  pie  on  the  market?  How 
long  would  you  be  willing  to  pull  your 
belly-band  tighter  to  stop  the  pangs  of 
hunger  and  forget  your  own  discomfort 
in  admiration  of  Jack's  magnificent,  if 
somewhat  flabby,  corpulency? 

A  nice,  easy,  one-syllable,  nursery 
parallel  of  this  kind  seems  necessary  to 
fix  the  attention  of  a  childish  public, 
even  for  a  casual  moment,  on  the  Fat 
Jack  of  the  coal  mines  of  the  United 
States. 
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Not  even  the  wisest  geologists  know 
how  many  thousands  of  years  it  takes 
nature  to  turn  vegetable  matter  into  coal. 
Therefore,  when  the  present  supply  of 
crystallized  carbon  is  exhausted  it  seems 
fairly  certain  that  it  will  be  some  little 
time  before  another  crop  is  ready  for  the 
digging.  If  the  present  increasing  rate 
of  consumption  of  our  present  deposits 
continues — it  is  practically  certain  to 
grow  more  rapidly,  rather  than  lessen — 
all  the  anthracite  coal  in  the  United 
States  will  be  gone  in  fifty  years  and  all 
the  bituminous  in  a  little  more  than  a 
hundred  years.  This  statement  is  made 
on  the  authority  of  Gifford  Pinchot, 
Chief  of  the  Forest  Service,  and  is  en- 
dorsed by  all  the  unprejudiced  and  com- 
petent scientists  who  have  studied  the 
question. 

So,  at  the  end  of  a  hundred  years, 
dear  children,  all  the  coal  will  be  gone 
AND  THERE  WILL  NEVER  BE 
ANY  MORE  COAL  IN  THE 
UNITED  STATES. 

This  is  the  proper  place  for  the  cheer- 
ful idiot  to  show  his  American  sense  of 
humor  by  remarking  that  anyway  his 
grandson  won't  have  to  carry  any  more 
heavy  scuttles  up  from  the  cellar  or  sift 
the  ashes  from  the  furnace.  Which  is 
very  true  as  well  as  witty.  His  grand- 
son's family  will,  instead,  sit  shivering 
around  a  tin    pan,    with    three  square 
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inches  of  smouldering  charcoal  in  it,  as 
the  peasants  do  today  in  Italy.  And, 
wnen  one  comes  to  think  of  it,  shivering 
as  a  family  amusement  is  better  fitted  to 
the  climate  of  Italy  than  to  that  of  the 
northern  part  of  the  United  States.  It 
would  be  difficult  for  anybody's  grand- 
children to  shiver  picturesquely  with  a 
good  ten-degree-below  blizzard  sweeping 
across  the  prairies. 

Well,  WHAT  ARE  YOU  GOING 
TO  DO  ABOUT  IT? 

You  will  remember,  children,  that  little 


drawn  which  show  the  various  strata  of 
coal  deposits  >yhich  underlie  its  holdings. 
At  ten  feet  below  the  surface  there  is 
a  layer  of  coal  ten  feet  wide ;  twelve  feet 
lower  is  a  second  layer  nine  feet  wide ;  at 
thirty  feet  down  there  is  a  great  stratum 
of  the  finest  quality  which  measures 
twenty-five  feet.  The  lowest  layer  is  the 
thickest  and  richest  and  therefore  the 
most  profitable  to  work.  There  the  min- 
ers are  promptly  set  to  work.  Sooner  or 
later  the  coal  is  taken  out  of  this  great 
deposit    and    the    workings    abandoned, 


THE  COAL  REGIONS  OF  THE  UNITED  STATES. 
The  black  areas  arc  anthracite  and  bituminous:  the  shaded  areas  are  lignite. 


Jack  Horner,  with  the  laudable  ambition 
of  getting  the  most  out  of  a  good  thing 
in  the  quickest  time,  was  in  the  habit  of 
carefully  inserting  his  thumb  into  the 
Christmas  pie  and  extracting  only  the 
plums.  That  is  exactly  the  policy  which 
is  followed  in  the  operation  of  every  coal 
mine  in  the  United  States.  The  private 
corporation  which  owns  the  coal  lands, 
operatingf  without  .the  slightest  govern- 
mental supervision  or  control  and  actu- 
ated only  by  a  desire  to  pay  the  largest 
possible  dividends,  sinks  a  shaft  or  two 
for  exploring  purposes  and  has  charts 


leaving  great  cavities  in  the  earth.  Pres- 
ently the  roof  of  these  abandoned  mines 
gives  way  and  breaks  down.  The  sur- 
face of  the  ground  above  caves  in  and  is 
broken  into  a  chaos  of  twisted  gulleys 
and  pits.  The  two  upper  layers  of  coal 
are  forever  rendered  unworkable  in  the 
process. 

But  even  that  isn't  plum  enough  for 
little  Jack  Horner.  Of  the  twenty-five 
foot  layer  which  he  has  mined,  the  mid- 
dle twelve  feet  is  of  a  purer  and  finer 
grade  than  the  rest.  So  he  digs  only 
that,  leaving  morej^iib^K^^^Q^ther 
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side  of  the  coal  actually  removed  to  go 
to  ruin  when  the  mine  is  abandoned.  The 
plum  parallel  seems  to  be  pretty  accu- 
rate, doesn't  it?  But  really  one  doesn't 
yet  appreciate  Jack's  appetite  for  sweet- 
meats. The  best  American  coal  mining 
practice  leaves  great  pillars  and  braces 
of  solid  coal  to  support  the  roof  while 
the  miners  are  at  work.  That  is  cheaper 
than  supporting  the  roof  by  artificial 
braces  and,  really,  what  does  it  matter 
that  less  than  half  of  the  coal  is  taken  out 
when  one  considers  our  absolutely  inex- 
haustible natural  resources !  Besides  see 
how  fat  happy  little  Jack  has  got  on  an 
exclusive  diet  of  plums ! 

Specific  instances?  In  Montana  there 
is  a  great  deposit  of  coal  known  as  the 
Wideman  mine.  The  coal-seam  is 
twenty-five  feet 
wide  and  only 
four  feet  of  it  are 
being  mined  and 
taken  out.  In 
Ihe  Pennsylvania 
coal-fields  there  is 
a  coal  stratum 
known  as  the 
Swickley  seam.  It 
is  five  or  six  feet 
thick  and  of  good 
quality,  but  it  will 
never  be  mined. 
It  has  been  abso- 
lutely ruined  and 
practically 
destroyed  by  the 
mining  of  lower 
strata  and  the 
consequent  cav- 
ing-in  of  the 
earth.  Look 
around  in  any 
coal  -  field    which 

has  been  worked  for  any  consider- 
able length  of  time  and  you  will  find 
more  than  enough  ruined  coal  deposits 
to  make  you  wonder  how  God  likes  a 
people  so  criminally  reckless  that  they 
permit  to  be  wantonly  and  uselessly  de- 
stroyed in  a  few  years  what  it  has  taken 
Him  aeons  to  create. 

If  the  mine  owners  of  the  United 
States  were  required  by  law  to  take  out 
all  of  the  available  fuel,  the  coal  supply 
would  last  more  than  twice  as  long  as  it 
will  under  present  conditions. 


Rai1roa<l$ 
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Diagram  Showing  the  Division  op  Profits  in  thr 
Coal  Industry  Up  to  the  Time  the  Trust 

Secured  Control. 
The  fiffures  are  based  on  flrovernment  statistics. 


But,  WHAT  ARE  YOU  GOING  TO 
DO  ABOUT  IT? 

Government  control  of  —  HELP! 
HELP!  Listen,  dear  children,  to  the 
clarion  voice  of  Uncle  Joseph  Cannon 
calling  his  fellow  patriots  to  defend  the 
Republic  against  the  dastardly  attacks  of 
those  who  would  undermine  the  Bulwarks 
of  our  Liberties  and  pull  the  tail  feathers  * 
out  of  the  ever-glorious  and  untram- 
elled  Bird  of  Freedom !  BOO !  Look  out 
behind  you  at  the  Boo^  Man  of  Social- 
ism, while  fat  and  smiling  Jack,  with  no 
moustache  to  deceive  you,  helps  himself 
to  a  few  thousand  more  acres  of  public 
coal  lands! 

But,  as  I  was  about  to  remark,  when 
the  Boogy  Man  scared  me,  the  great 
heart  of  humanity  beats  with  an 
unfettered  tide 
from  the  stern 
New  England 
Coast  to  where 
the  palms  droop 
languidly  in 
the  tropic  air  of 
Florida  and  over 
all  floats  the 
glorious  banner 
OF  Freedom,  un- 
der     whose 

STAINLESS      folds 

— ^why,  of  course 
we  object  to  being 
investigated  b  y 
the  government 
secret  service  of- 
ficers. Several  df 
us  have  been 
caught  at  it 
already  and — 

STAINLESS     folds/ 

WHICH    HAVE 

BEEN  DYED  IN  THE 

MILLION    FREEMEN 


HEART  S   BLOOD   OP  A 
AND — . 

The  effete  empire  of  Germany,  dear 
children,  where  fat  Jack  has  been  eating 
the  plums  for  several  years  longer  than 
in  this  country,  has  spent  ^1,000,000 
to  buy  back  coal  lands  from  private 
owners.  Up  in  Canada,  which,  as  you 
will  be  eloquently  told  under  the  great 
dome  of  the  capitol,  is  merely  a  belated 
dependency  of  the  obsolete  and  archaic 
kingdom  of  Grejit  Britain,  they  have 
withdrawn  all  the  Qpal  J^ndi  ^tilUemain- 
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ing  in  the  public  domain  from  settlement 
— greatly  to  the  distress  of  the  enterpris- 
ing and  patriotic  corporations,  which 
have  done  so  much  to  open  up — not  to 
say  disembowel — the  far  West  of  the 
United  States — ^and  are  leasing  these 
lands  to  private  mine  operators,  who  take 
out  the  coal  under  the  watchful  super- 
vision of  government  in- 
spectors. And,  dear  little 
children,  pray  notice  care- 
fully that  from  these  Cana- 
dian mines,  worked  under 
government  control,  98  per 
cent  of  all  the  available 
coal  is  removed  and  put  to 
a  useful  purpose,  as  op- 
posed to  less  than  fifty  per 
cent  in  the  privately  owned 
and  operated  mines  of  the 
United  States. 

And  now,  children, 
gather  closely  about  and  I 
will  tell  you  a  secret.  In 
the  year  1907  Theodore 
Roosevelt,  President  of  the 
United  States,  also  with- 
drew from  sale  and  entry 
no  less  than  seventy-one 
million  acres  of  the  public 
lands  which  are  underlaid 
with  coal  deposits.  Mr. 
Roosevelt  even  wished  to  follow  the 
Canadian  example  of  leasing  these  lands 
to  private  corporations  to  be  op- 
erated economically  under  government 
supervision,  so  that  all  the  coal  should 
be  saved  and,  at  the  same  time,  a  hand- 
some annual  revenue  obtained  which 
should  help  to  pay  the  running  expenses 
of  this  billion  dollar  government  and,  to 
that  extent,  cut  down  the  necessary 
taxes. 

Be  very  careful,  children,  not  to  repeat 
this  so  that  word  of  it  shall  get  to  your 
old  Uncle  Joseph,  for  he  is  very  nervous, 
and  startling  news  of  this  kind  is  likely 
to  make  him  lose  control  of  his  vocal 
organs.  If  you  will  only  keep  quiet  and 
not  make  the  slightest  noise  for  a  little 
while,  you  know  that  Mr.  Roosevelt  has 
gone  away  for  a  long,  long  time  and, 
if  the  lions  do  their  duty,  perhaps  your 
good  old  uncle  may  be  spared  the  awful 
agony  of  seeing  anything  like  that  hap- 
pen. ..  .  WAH-HOO!  OUCH! 
SOCIALISM !      NIHILISM !      MUR- 


DER! HELP!  .  .  .  There,  I  told 
you  what  would  happen  if  you  didn't 
keep  perfectly  still.  Now  you  have  no- 
body but  yourselves  to  blame.  .  .  . 
NO  LONGER  SHALL  THE  BROAD 
AND  FERTILE  PLAINS  OF  OUR 
YET  UNDEVELOPED  BUT  IM- 
PERIAL   DOMAIN     BE    DOTTED 


Anthracite  Ori^inal^  in  the  Ground . 

Amcnuii  Bemainin^ 


A  Diagram  Which  Tells  a  Story  at  a  Glance. 

At  the  present  rate  of  consumption  our  coal  will  be  exhausted  in 

another  hundred  years. 


WITH  SOD-ROOFS  OF  OUR  GAL- 
LANT AND  STURDY  PIONEERS! 
NO  LONGER  SHALL  THE  TEEM- 
ING MILLIONS  WHO  COME 
HITHER  FROM  KING-CURSED 
EUROPE  FIND  FREE  ACCESS  TO 
OUR  BROAD  AND  BOUNTEOUS 
ACRES!  THEY  WILL  BE  CON- 
DEMNED TO  SWELTER  AND 
STARVE  IN  THE  SWARMING 
PURLIEUS  OF  OUR  GREAT 
CITIES,  WHILE  SOCIALISM, 
WEARING  THE  LIVERY  OF  HIGH 
OFFICE,  SLIPS  LIKE  A  SLIMY 
SNAKE  INTO  THE  CITADEL  OF 
OUR  LIBERTIES  AND  STRANG- 
LES THE  INFANT  REPUBLIC  IN 
ITS  LOATHSOME  FOLDS!  .  .  . 
(Loud  and  continued  applause  from  the 
gathered  statesmen.)  .  .  .  Well,  I 
reckon  that  will  hold  them  for  a  few 
minutes.  Page,  hand  me  the  hartshorn 
bottle  .  .  .  and  just  slip  over  to  the 
Congressional  Library  and  find  out  how 
many  varieties  of  BQJSie9^%J^rR9^€re 
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native  of  South  Africa  and  other  warm 
countries.    .    .     . 

And  now,  children,  kindly  take  your 
seats.  It  pains  dear  teacher  very  deeply 
to  say  that  when  it  comes  to  wasting 
coal  every  one  of  you  is  worse  than  the 
most  piously  plump  of  the  coal  miners. 

Every  factory  chimney  which  pours  its 
cloud  of  black  smoke  into  the  air,  every 
locomotive  and  steamship  stack,  which 
vomits    soot    and    cinders 
over  the  landscape,  flaunts 
your     shameless     extrava- 
gance to  the  world.     It  is, 
directly  speaking,  the  fault 
of  the  little  boy  in  the  blue 
denim    jumper,    with    the 
coal    scoop    in    his    hand. 
Proper  firing  and  combus- 
tion   would    stop    a   large 
part     of     this     particulaf 
waste    and    save    a    large 
sum  of  money  for  the  people  who  pay  for 
the  coal.  But  we  are  all  trying  to  make  as 
much  money  as  we  can  as  quickly  and  as 
easily  as  we  can.     And  it  is  too  much  to 
expect  a  stationary  or  locomotive  fire- 
man to  set  the  rest  of  us  a  good  example. 

But  even  under  the  best  conditions 
and  practice  only  five  or  six  per  cent  of 
the  total  energy  contained  in  the  coal 
burned  under  stationary  steam  boilers  is- 
actually  turned  into  power.  More  than 
ninety  per  cent  of  all  the  coal  burned  in 
our  factories  is  actually  and  absolutely 
wasted.  Nor  is  that  the  worst  of  the 
story.  Locomotive  engines  are  more 
wasteful  still.  None  of  3iem  utiUze  more 
than  four  or  five  per  cent  of  the  energy 
stored  away  in  the  coal  they  burn. 

In  other  words  the  steam  engine — 
which  is  the  father  and  mother  and  all 
the  ancestors  of  modern  industry  and 
world-progress — is  one  of  the  most 
wasteful  and  extravagant  contrivances 
ever  devised  by  man. 

IB    ^£L6iuM     £*ofs.aea     6hori  Tom 

■H    AtASmiA'MUNaAnY    '*S.^00.9S3    5he't  Ton^ 

QZHMANY      tO>S7e.07^     Shart  Hij 


Teacher!  Teacher!  Little  Johnny 
Railroads,  with  uplifted  hand,  signifies 
his  desire  to  make  a  few  pointed  remarks. 
Come  right  up  here  on  the  platform, 
Johnny,  and  sit  down.  Johnny  points  out 
that  all  modern  industries  are  due  to  the 
steam  engine;  he  points  out  all  that  the 
railroad  locomotive  has  done  to  devel<^ 
the  country,  to  encourage  industry,  to 
make  the  United  States  the  most  pros- 
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perous  and  the  most  intelligent  country 
in  the  world  and  he  asks,  with  a  scornful 
smile,  if  dear  teacher  really  wishes  to 
abolish  the  steam  engine  because  it 
wastes  a  little  coal? 

It  would  seem  to  be  apparent  even  to 
little  Johnny's  intellect  that  the  steam 
engine  will  abolish  itself  when  it  has 
burned  up  all  the  coal.  How  soon  will 
that  be?  If  we  continue  using  up  the 
coal  at  the  increasing  rate  which  has 
prevailed  for  the  last  seventy-five  years 
it  will  all  be  gone  in  about  one  hundred 
years.  That  is  the  estimate  of  Gifford 
Pinchot,  who  holds  the  leading  brief  for 
the  people  in  the  present  controversy. 

Teacher  knows  you  hate  arithmetic, 
Johnny,  but  suppose  you  take  out  your 
slate  and  set  down  a  few  figures.  In 
1880  we  mined  71,000,000  tons;  in  1890 
over  157,000,000  tons;  in  1900  nearly 
270,000,000  tons  and  in  1907  about 
475,000,000  tons. 

Since  1850  the  population  of  the 
United  States  has  increased 
about  250  per  cent;  in  the 
same  period  the  annual 
production  of  coal  has  in- 
creased 4,180  per  cent. 
How  long  will  it  take  to 
exhaust  "absolutely  inex- 
great  3/t/7>Kw   £e^.*6^.*oa  Short Ton^  haustiWe"  suppHcs  of  any- 

■^■1^  United  STATEis  js^,s/©.j-^  ^Ar/«*i  thing  at   that   rate  of  in- 
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But,  again,  WHAT  ARE  YOU 
GOING  TO  DO  ABOUT  IT? 

Where  stationary  steam  boilers  utilize 
from  five  to  six  per  cent  of  the  energy 
contained  in  the  coal  burned  under  them 
and  locomotives  less  than  that,  gas  pro- 
ducer engines  develop  more  than  twice 
as  much  power  from  the  same  amount 
of  coal.  More  than  that,  lignite — an  in- 
ferior coal  which  is  useless  for  steam 
production — is  a  perfectly  good  fuel  for 
gas  producers.  Almost  anything  which 
will  bum,  in  fact,  may  be  utilized  in  the 
producer  gas  engine.  And  gradually 
steam's  new  rival  is  coming  into  its  own. 
One  of  the  greatest  power  installations 
in  the  world  is  that  of  the  United  States 
Steel  Company  in  its  enormous  plant  at 
Gary,  Ind.  Here  gas  engines  which  will 
produce  100,000  horse-power  are  already 
in  place.  They  will  burn  gas,  which  until 
recently  has  been  utterly  wasted  as  it 
poured  in  a  burning  crimson  cloud  from 
the  tops  of  the  blast  furnaces.  And 
100,000  additional  horse-power  will  be 
added  as  it  is  required. 

The  turbine  water  wheel  and  the  elec- 
tric transmission  of  power,  which  make 
it  possible  to  utilize  the  hitherto  wasted 
water  power  of  the  world,  will  also  take 
much  of  the  strain  oflF  the  coal  mines. 
There  are  now  running  and  in  process 
of  erection  hydro-electric  power  plants 


which  will  develop  millions  of  horse- 
power. And — ^as  pointed  out  in  a  previous 
article — it  is  certain,  unless  prompt 
action  is  taken  by  the  people,  that  the 
water  power  will  be  controlled  by  a 
monopoly  vastly  more  powerful  and  dan- 
gerous than  that  which  at  present  con- 
trols the  coal  mines  of  the  country. 

Modern  methods  of  utilizing  coal 
slack  and  of  putting  up  peat  into  briquet- 
tes will  also  make  vast  additional  quan- 
tities of  fuel  available.  There  are  also 
other  vast  and  practically  unused  sources 
of  power,  which  will  doubtless  be  used  in 
the  future.  The  winds,  the  tides,  the 
direct  rays  of  the  sun  and  the  subter- 
ranean fires  of  the  earth  will  all  some 
day  help  to  do  the  hard  work  of  the 
world. 

It  is  the  business  of  the  scientist,  the 
inventor  and  the  engineer  to  develop 
these  new  sources  of  power.  It  is  the 
duty  of  statesmen  to  conserve — for  the 
benefit  of  all  the  people — the  coal  de- 
posits, which  are  still  vastly  the  greatest 
in  the  world,  and  on  which  for  years  to 
come  we  must  rely  for  heat,  light  and 
power. 

The  task  is  one  worthy  of  a  great  con- 
structive statesman.  President  Taft 
takes  with  him  to  the  White  House  no 
greater  opportunity  than  this  one  of  coal 
conservation. 


The  Beauty  of  Ages 

Round  and  round,  like  a  dance  of  snow 
In  a  dazzling  drift,  as  its  guardians,  go 
Floating  the  women  faded  for  ages, 
Sculptured  in  stone  on  the  poet's  pages. 

—Browning. 
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KEEPING  AN  ORCHARD  WARM 

By  ROLAND  ASHFORD  PHILLIPS 


PROTECT  us  against 
the  early  frosts,"  says 
the  fruit  grower,  "and 
we'll  take  chances  with 
anything  else." 

And  with  the  coming 
of  improved  orchard 
heaters,  this  demand 
has  been  gratified  to  such  an  extent  that 
the  destruction  of  a  crop  by  frost  will 

soon  be  un- 
known.  When  a 
room  is  cold 
you  heat  it. 
When  the  fruit 
grower  receives 
warning  of  an 
approach- 
ing  cold  wave 
he  immediately 
proceeds  to  heat 
his  orchard  in 
practically  the 
same  manner  as 
a  person  would  carry  an  oil  heater 
into  his  bedroom.  True,  smudges,  as 
they  were  formerly  called,  had  long  been 
known,  and  crudely  put  into  operation, 
but  no  system  was  ever  used,  and  as  a 
direct  consequence  their  orchards  suf- 
fered as  much  from  this  method  as  from 
the  frost. 


Thk  Pan  Hbater. 


The  heaters  pictured  are  extremely 
simple.  One,  the  cylindrical  heater,  is 
made  up  of  four  parts  and  stands  about 
two  feet  high.  It  is  constructed  of  or- 
dinary stove  pipe  iron,  and  the  lower 
can  is,  in  appearance,  similar  to  a  ten 
pound  lard  pail.  This  receptacle  holds 
five  quarts  of  oil,  and  will  burn  five  hours 
with  a'  large  flame.  Above  this  stands 
the  flue,  six  inches  high,  five  in  diameter, 
and  open  at  both  ends.  A  flat  piece  of 
iron,  six  inches  square,  is  used  as  a  cover 
for  the  heater  when  not  in  operation, 
also  to  extinguish  the  flame  by  laying 


Parts  of  the  Orchard  Hbatrr. 
The  simplicity  of  the  device  is  at  once  appareot. 


2f^ 


The  Remaining  Parts  of  the  Heater. 

The  various  parts  can  be  shipped  at  a  low  freisrht  rate 

under  head  of  "stone  mixtures.** 


over  the  opening,  and  lastly,  by  aid  of 
the  hook  riveted  near  the  center,  is 
placed  upright  on  the  edge  of  the  flue  to 
spread  the  flame  when  a  breeze  is  blow- 
ing. 

The  fuel  used  is  what  is  commonly 
known  as  smudge  or  fuel  oil,  and  can  be 
procured  at  all  refineries  for  about  two 
and  one-half  cents  a  gallon,  in  car  lots. 
This  crude  oil  burns  steadily,  gives  off  a 
great  volume  of  heat  and  very  little 
smoke. 

Another  heater  is  a  coal-burner,  con- 
structed in  form  of  a  funnel-shaped  pan, 
with  draft  holes  in  the  center  only,  so 
that  the  fire  started  there  will  bum 
slowly  in  the  midst  of  the  panful  of  coal 
and  feed  itself  from  the  sides  where  there 
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are  no  draft  holes  and  therefore  no  fire. 
This  form  is  as  successful  as  any.  It 
gives  a  wide  radiation  very  desirable. 
The  pan  is  covered  with  a  lid  to  protect 
the  fire.  In  this  form  of 
heater  thirty  pounds  of  coal 
will  last  six  hours  and  forty 
to  fifty  heaters  are  used  per 
acre.  They  cost  twenty- 
eight  cents  each. 

Eighty  oil  heaters  to  an 
average  acre  is  recommend- 
ed, or  about  one  to  every  tree. 
Their  position  also  largely 
depends  upon  the  orchard, 
for  if  the  trees  are  large  and 
meet  overhead  between  the 
rows,  the  heater  should  be 
placed  in  the  center  of  the 
square;  and,  should  the 
trees  be  small  the  heater 
should  be  placed  about  three 
feet  from  the  trunk,  and  on 
the  windward  side.  There 
are  numerous  methods  in 
which  the  tanks  are  filled, 
but  the  better  way  seems  to 
be  in  driving  a  loaded  wagon 
down  the  rows  and  filling 
the  heater  with  the  aid  of  a 
hose. 

When  filled  and  ready  to 
light,  a  small  strip  of  cotton  waste  or  bur- 
lap is  nm  through  the  large  two  inch 
hole  and  allowed  to  protrude  a  few  inches 
up  the  flue.  This  forms  a  thick  wick 
and  when  lighted  a  strong,  white  flame 
is  the  result. 

The  two  smaller  holes  in  the  cover  is 
used  for  the  draught. 


The  Heater  Ready 
FOR  Use. 


The  slight  cost  of  several  forms  of  these 
heaters — from  nineteen   to  thirty  cents 
apiece — ^puts  them  in  easy  reach  of  even 
the  smallest  grower,  and  the  investment, 
in  comparison  of  the  total 
ruin    of    a    blossoming    or- 
chard, is  but  a  trifle. 

A  very  interesting  experi- 
ment was  made  last  April 
by  a  big  grower  near  Grand 
Junction,  Colorado.  This 
man  had  twenty  acres  of  fif- 
teen year  old  trees,  both 
peach  and  apple.  These 
trees  stood  about  twenty 
feet  apart,  and  their 
branches,  loaded  with  burst- 
ing blossoms,  met  thickly 
overhead,  making  an  ideal 
condition  for  heating. 

When  the  temperature 
dropped  to  thirty  he  started 
to  light  his  heaters,  the  en- 
tire field  being  fired  in  less 
than  a  half-hour.  Ten  min- 
utes later  a  thermometer 
outside  of  the  heated  zone 
showed  29,  and  one  in  the 
orchard  center  showed  32. 
From  midnight  until  seven 
the  next  morning  all  heaters 
were  in  full  operation,  and 
in  these  seven  hours  the  thermometer 
outside  fell  as  low  as  21,  while  within 
the  orchard  proper  an  average  tempera- 
ture of  32  was  maintained. 

The  coldest  period,  and  the  one  most 
to  be  dreaded,  is  the  half  hour  before 
sunrise.  This  safely  passed  the  orchard 
is  saved. 
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CONSTRUCTING  A  CONCRETE  WALL  FOR  A  HOUSE. 


NEW  TRIUMPHS  OF  CONCRETE 

By  M.  M.  HUNTING        E.  C.  HALL        F.  B.  WARREN 
Concrete  Walls  First  Built  Then  Raised 


lO  those  who  are  famil- 
iar with  the  handling 
of  concrete,  the  Edi- 
son method  of  con- 
structing an  entire 
house  at  a  single  pour- 
ing, seems  like  a  vis- 
ionary one,  but  a  sys- 
tem seemingly  as  impractical  whereby 
the  walls  of  a  building  are  moulded  one 
at  a  time,  flat  on  the  ground,  and  then 
tilted  into  place  has  been  tried  and  found 
successful. 

A  two  story  mess  hall  has  been  built 
for  the  state  troops  at  Camp  Perry,  Ohio, 
by  this  method,  and  so  successful  has  it 
been  found  that  the  National  Govern- 
ment is  now  considering  this  form  of 
construction  for  other  buildings. 
After  having  been  poured,  tamped  and 

no 


finished  in  a  horizontal  position  the  first 
wall  was  raised  .  into  position  some 
time  ago,  and  the  building  is  now  com- 
pleted. 

The  saving  in  time  and  labor  by  con- 
structing a  building  in  this  novel  form 
is  great,  as  the  material  has  to  be  raised 
but  a  short  distance  from  the  ground, 
and  no  false  work,  as  the  wooden  forms 
are  called,  into  which  the  concrete  is 
usually  poured,  is  necessary. 

The  equipment  consists  of  a  series  of 
specially  constructed  derricks,  or,  tech- 
nically, jacks,  for  raising  the  completed 
wall  into  position,  and  a  platform  built  of 
two  inch  lumber,  which  rests  upon  the 
jacks  a  few  feet  above  the  ground. 

In  starting  the  work,  the  platform  is 
laid  inside  the  proposed  building  and 
boards  placed  about  the  four  sides  to 
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complete  the  form  of  the  wall  to  be  built. 
The  window  frames  are  placed  on  the 
platform,  with  cornices  and  window 
caps,  previously  cast,  in  their  proper  po- 
sitions. The  concrete  mixture  is  then 
poured  in  to  the  depth  of  about  two 
inches,  following  which  one-fourth  inch 
twisted  steel  rods  are  placed  in  both  di- 
rections across  the  surface,  about  six 
inches  apart,  and  more  concrete  poured 
on  and  tamped  until  the  wall  is  four 


next  wall.  And  thus  the  work  was  con- 
tinued. 

After  all  the  walls  had  been  erected 
in  this  way,  the  rods,  which  had  been 
allowed  to  protrude  at  the  edges  of  the 
different  sections,  were  twisted  tpgether 
at  the  comers  and  concrete  poured  in  to 
fill  the  space  and  make  a  neat  joint. 
Thus  all  the  walls  were  bound  firmly  to- 
gether. 

The  columns  and  girders,  made  from 


TWO  BIG  ARCHES.  FREE  OF  CONCRETE  MOULDING  FRAME  WORK.  FORMING  PART  OF 

WALNUT  LANE  BRIDGE. 


inches  in  thickness.  Lastly,  a  facing  of 
white  cement  is  put  on  to  give  the  wall 
a  finish. 

In  forty-eight  hours  after  pouring,  the 
first  wall  was  raised  into  position  by 
means  of  the  jacks  underneath  the  plat- 
form, and  so  accurately  was  the  appa- 
ratus placed,  that  the  wall  swung  into  a 
vertical  position  on  its  foundation  with- 
out the  least  difficulty.  It  was  held  in 
place  temporarily  by  props  and  the  plat- 
form removed  and  set  in  position  for  the 


the  same  material,  were  next  erected  and 
the  floor'laid  on  these. 

A  novel  method  was  adopted  in  the 
construction  of  the  floor,  it  being  made 
of  blocks  of  concrete  two  and  one-half 
inches  thick.  These  blocks  were  cast  on 
the  ground  by  first  constructing  a  form 
with  four  rectangular  pieces  of  board  on 
a  bed  of  sand.  The  blocks  were  rein- 
forced with  one-fourth  inch  iron  rods, 
which  were  allowed  to  protrude  at  the 
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cast  it  was  covered  with  a  sheet  of  heavy 
paper,  and  after  ten  minutes  another 
block  was  cast  on  top  of  it.  By  starting 
several  piles  at  once,  no  time  was  lost 
in  waiting  for  the  blocks  to  become  hard 
enough  so  that  others  could  be  moulded 
on  top  of  them. 

After  laying  the  floor  of  the  building 
with  these  blocks,  the  protruding  rods 
were  joined  and  the  spaces  between  the 
blocks  filled  with  rich  concrete  mortar,  so 
that  a  perfect  bond  was  formed  through- 
out the  entire  floor.  The  floor  then  re- 
ceived a  finishing  coat  of  concrete  on  top, 


bringing  the  thickness  .up  to  the  desired 
six  inches. 

One  of  the  photographs  of  concrete 
construction  reproduced  herewith  shows 
an  interesting  pair  of  chimneys,  standing 
side  by  side,  the  one  at  the  right  being  of 
ordinary  brick  construction  while  that  at 
the  left  is  built  of  concrete  on  the  cold 
twisted  steel  system. 

The  new  chimney  of  concrete  meas- 
ures 175  feet  in  height.  The  flue  is  ninety 
inches  in  diameter  and  the  chimney  is 
eleven  feet  eight  inches  in  diameter 
at  the  base. 


Fence  of  Concrete 


'  HEN  machines  for  the 
manufacture  of  ex- 
panded metal  were  first 
perfected,  their  in- 
ventor had  in  mind  the 
use  of  this  material  as 
a  substitute  for  lath  in 
houses,  buildings,  net- 
ting for  warships,  fence  material,  etc. 
That  there  would  arise  such  a  demand 
for  it  within  the  next  few  years,  as  a 
reinforcement  for  concrete,  and  cement 
work,  was  not  taken  into  consideration 


at  all,  yet  in  these  days  hardly  any  piece 
of  concrete  work  is  attempted  without 
its  use  in  one  form  or  another,  and  new 
uses  are  being  found  for  it  every  day. 
The  accompanying  illustrations  tell  a 
story,  for  themselves,  of  a  hovel  yet  ex- 
ceedingly satisfactory  method  of  fence 
building.  The  metal  posts  were  set  in 
concrete  in  the  usual  way,  the  expanded 
metal  stretched  between  them  and  the 
concrete  plastering  laid  on  very  much  as 
it  would  be  applied  to  the  walls  of  a 
house. 


CLOSING  UP  THE  END  OF  BUILDING  CONSTRUCTED  OF  SEPARATELY  MOULDED, 
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After  the  first  coating  had  been  ap- 
plied to  both  sides  and  had  set,  a  finish- 
ing coat  was  put  on  and  smoothed  up. 

For  all  ordinary  uses  this  fence  is  in 
every  way  as  satisfactory  as  a  brick  or 


stone  wall,  while  the  expense  of  con- 
struction is  considerably  less.  It  is  un- 
affected by  heat  or  cold,  rain  or  snow. 
There  are  no  wooden  posts  to  rot  away 
and  no  painting  is  required. 


THE  COMPLETED  FENCE  OF  CONCRETE. 
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The  appearance  of  such  a  fence  is  far 
superior  to  the  ordinary  brick  .or  stone 
fence,  and  its  cheapness,  durability,^  and 


the  fact  that  it  never  requires  painting 
should  recommend  it  highly  for  general 
use. 


Monoliths  to  Carry  Wires 


^HE  problem  of  provid- 
ing poles  whereon  to 
hang  telegraph,  tele- 
phone, and  electric 
wires,  as  well  ^s  trol- 
ley wires,  has  been 
growing  more  and 
more  serious  for  sev- 
eral years  past,  and,  though  there  is  some 
discussion  on  the  subject,  concrete  poles 
would  seem  to  be  gaining  steadily  in 
favor. 

Wood  poles,  which  until  recently  were 
used  exclusively,  have  become  scarce  and 
costly — ^very  inferior  wood  poles  now 
bring  large  prices.  Also,  wood  poles 
must  be  placed  close  together,  as  their 
strength  is  not  sufficient  to  carry  heavy 
wires  unless  short  spans  are  adopted.    In 


consequence  of  the  shorter  spans,  it  natu- 
rally follows  that  a  larger  number  of 


How  Concrete  Poles  Are  Placed  in  Position 
IN  Sections. 


An  Enormous  Stack  of  Reinforced  doNckftlC 
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cross  arms  and  insulators  must  be  used, 
which  in  line  equipment  amounts  to  a 
very  heavy  item.  It  is  also  a  weak  point 
in  the  line,  since  insulator  breakage  is 
often  large. 

When  it  is  desired  to  in- 
crease the  span  length, 
some  stronger  material 
than  wood  must  be  used, 
and  recourse  has  been  had 
to  steel,  but  steel  poles  re- 
quire a  very  heavy  initial 
outlay,  and  a  considerable 
sum  must  be  devoted  to 
maintenance. 

Keeping  in  mind  the  dis- 
advantages of  the  wood  pole, 
and  striving  to  improve 
upon  the  qualities  of  steel, 
inventors  have  designed 
the  concrete  pole.  After 
several  years  of  exhaustive 
tests  and  trials,  it  has 
proved,  in  various  capaci- 
ties, eminently  satisfactory. 

In  the  matter  of  design, 
the  concrete  pole  is  built  to 
conform  to  the  general  idea 
of  poles.  In  all  lines  there 
is  a  strain  applied  on  the 
support  that  is  greatest  at 
the  ground  line,  and  de- 
creases toward  the  top 
where  the  strain  is  applied. 
With  this  decreasing  strain, 
it  is  of  course  apparent 
that  a  smaller  section  is  required 
toward  the  top  than  would  be  necessary 
if  the  strain  continued  the  same  from  the 
ground  up,  and  to  meet  this  condition, 
use  is  made  of  tapering  reinforcing.  As 
tapering  steel  is  difficult  to  obtain,  and 
as  it  is,  moreover,  costly,  the  tapering 
effect  is  attained  by  welding  together 
rods  of  decreasing  size,  each  size  being 
in  stock  lengths.  The  work  when  done 
resembles  a  drawn-out  telescope.  The 
ratio  between  the  area  of  steel  and  con- 
crete is  kept  constant  throughout,  so 
that,  while  no  unnecessary  steel  or  con- 
crete is  used,  all  requirements  as  to 
strength  are  met. 

The  size  of  the  reinforcing  rods  and 
the  sectional  area  of  the  pole  is  deter- 
mined when  the  height  of  the  pole 
above  the  ground  line  is  known  and  the 
horizontal  strain  ascertained  by  estimating 


the  cable  weight,  probable  ice  coating, 
wind  pressure,  and  the  weight  of  birds 
resting  on  the  wires. 
The  section  of  the  pole  is  that  of  a 


The  First  of  the  Central  Spans  in  the  Walnut  Lane  Bridge 
IN  Philadelphia. 


square  with  the  comers  chamfered  off, 
and  has  a  regular  taper  from  the  bottom 
to  the  top.  The  reinforcing  rods,  four 
in  number,  are  placed  one  in  each  comer. 
While  these  rods  are  placed  as  near  as 
possible  to  the  exterior,  they  are  covered 
with  sufficient  concrete  to  protect  them 
•  from  the  action  of  the  elements. 

Contrary  to  the  general  impression,  the 
concrete  pole  is  not  absolutely  rigid,  but 
is  elastic  within  a  broad  enough  limit 
to  enable  it  to  withstand  all  ordinary 
shocks.  Concrete  cross-arms  are  in  use 
on  .several  lines,  and  are  giving  every 
satisfaction. 

A  process  for  making  thin-walled  hol- 
low concrete  poles  has  been  invented  by 
Mr.  Hans  Siegwart,  of  Luceme,  Switz- 
erland. These  are  coming  rapidly  into 
use,  both  in  Switzerland  with  its  numer- 
ous power  transj^jg|y^^^ts;^p4  in 
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other  European  countries. 
They  outwardly  slightly  re- 
semble thin,  tapering  obelisks. 
In  their  interior  they  comprise 
a  number  of  longitudinal  rods 
kept  together  by  spirally- 
wound  metal  wires. 

As  those  poles  are  manu- 
factured in  large  numbers,  a 
special  machine  had  to  be  de- 
signed for  producing  them 
most  rapidly  and  economic- 
ally. 

Nineteen  thousand  cubic 
yards  of  concrete  weighinj^ 
more  than  40,000  tons  were 
used  in  the  construction  of 
the  Walnut  Lane,  Philadel- 
phia, bridge,  recently  thrown 
open  to  traffic  and  containing 
the  largest  unreinforced  con- 
crete span  in  the  world.  This 
structure  was  built  by  the  city 
to  afford  a  closer  means  of 
communication  between  Rox- 
borough  and  Germantown, 
with  a  joint  population  in  ex- 
cess of  100,000.  For  years 
the  ^wo  sections  were  as  far 
jji(^,  almost,  as  though  miles 

'  tlrritpry  lay  between  them, 
jt  iiow  the  road  for  heavy 
carting  has  been  shortened 
five  miles  and  the  carriage 
road  two  miles. 

From  end  to  end,  stretching 
above  Wissahickon  Creek  in 
Fairmount  Park,  the  bridge  is 
525  feet  long.  The  general 
plan  of  the  structure  is  that  of 
twin  supporting  arch  ribs 
floored  across  on  top  and  this 
scheme  is  carried  out  in  the 
five  approach  arches  and  in 
the  main  arch,  which  last  is  of 
majestic  proportions,  having 
a  233-foot  clear  span  between 
the  piers.  This  plan  insures 
economy  as  well  as  lightness. 
Over  each  main  arch  rib  the 
floor  is  carried  on  eight  pairs 
of  spandrel  or  relieving 
arches,  which  support  the  four 
longitudinal  walls  upon  which 
the  floor  rests.  The  whole  is 
hollow  underneath  up  to  the 
floor,    and    consequently    no 


WoRLD*d  Highest 

MONOUTH. 


earth  filling  was  required. 
This,  naturally,  effected  a 
great  saving  in  weight. 

There  are  five  approach 
spans,  which,  while  small  in 
comparison  with  the  main 
arch,  are  of  a  size  that  not 
many  years  ago  would  have 
been  considered  large.  Each 
of  these  approaches  is  fifty- 
three  feet  clear  between  the 
piers  and  those  next  to  the 
main  span  are  about  seventy 
feet  clear  above  the  ground. 
The  whole  structure  is  of  con- 
crete with  a  surface  finish  re- 
sembling stone  in  color,  tex- 
ture and  wearing  qualities. 
All  the  steel  that  was  used — 
and  the  amount  was  small — is 
deeply  embedded  in  the  con- 
crete, no  metal  is  anywhere 
exposed  to  view  or  the  ele- 
ments and  in  all  construction 
essentials  there  is  an  entire 
absence  of  reinforcement. 

By  all  means  the  most  inter- 
esting phase  of  the  building 
of  this  bridge  was  the  erection 
of  the  arches  on  a  false-work 
centering.  This  was  first 
erected  under  one  of  the  par- 
allel arch  rings  and,  af  ten  that 
ring  had  been  completed, 
moved  over  in  its  entirety  to 
its  position  under  the  other 
ring.  There  were  six  stories 
of  timber  in  the  centering 
which  rested  on  one  layer  of 
structural  steel,  and  this,  in 
turn,  was  on  concrete  piers 
founded  on  the  Wissahickon 
Creek  bottom.  In  dimensions, 
the  falsework  was  147  feet 
bigh,  232  feet  long  and  50 
feet  wide  at  the  bottom.  It 
had  a  total  weight  slightly  in 
excess  of  900  tons.  On  the 
top  of  the  piers  was  a  plate  of 
cast  steel,  in  reality  a  track, 
upon  which  were  set  cast  steel 
rollers  which  bore  the  weight 
of  the  centering.  To  move 
the  middle  "bents,"  where  the 
heaviest  loads  were,  fifteen 
ball  bearing  ratchet  jacks 
were    used,    each    being    of 
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thirty-five  tons  capacity;  for  the  out- 
side "bents"  there  were  nine  jacks  of 
fifteen  tons  capacity.  Acting  simul- 
taneously on  signals,  thirty  men  in  three 


been  moved  from  the  first  of  the  parallel 
main  arches  no  cracks  were  found  in  the 
big  span. 

More  than  360,000  feet  of  timber,  130 


WALNUT  LANE  BRIDGE.  PHILADELPHIA. 
This  is  the  largest  unreinforced  concrete  arch  in  the  world. 


working  days  moved  the  centering  a 
distance  of  thirty-four  feet.  At  each 
foot  of  progress  correct  alignments 
were  preserved  and  at  no  time  was 
the  falsework  out  of  alignment  more 
than  one  inch.    When  the  centering  had 


tons  of  structural  steel,  twenty  tons  of 
three-quarter  inch  bolts  and  two  tons  of 
washers  for  the  bolts  were  used  in  the 
framework  alone. 

The  total  cost  of  the  bridge,  which  has 
a    forty-foot   driveway    with    eiefht-foot 
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IRON  CONCRETE  BOATS  BUILT  FOR  THE  ITALIAN  NAVY. 


sidewalks  on  either  side,  is  $259,000, 
which  is  but  $6,000  in  excess  of  the  esti- 
mated cost  when  the  plans  were  laid 
down  two  years  ago.  While  this  cost  is 
much  in  excess  of  what  it  would  ha^^e 


Thr  Complkted  Walnut  Lane  Bridge  Rises  in  a  High  Whitf. 
Arch  Among  Its  jetting  of  Trees, 


P7S 


been. for  a  similar  structure  of  steel  the 
difference  in  initial  cost  is  virtually 
equalized  by  the  fact  that  there  will  be 
almost  no  maintenance  expense,  while  a 
steel  Jbridgpe  KfiUst  frequently  be  painted 
•.    "  and  kept  in  repair. 

For  two  years  more  than 
300  men  were  furnished 
employment  in  building  the 
bridge  under  the  direct  su- 
pervision of  the  city's  De- 
partment of  Public  Works. 
The  plans  were  drawn  un- 
der the  direction  of  George 
S.  Webster,  the  chief  en- 
gineer, and  Henry  H. 
Quimby,  assistant  engineer, 
who  personally  superin- 
tended the  construction  de- 
tails. 

Recently  Sir  Maurice 
Fitzmaurice,  the  chief  en- 
gineer of  London,  inspect- 
ed it,  and  declared  that  it 
was  worth  the*  trip  across 
the  ocean  to  see  it.  It  has 
attracted  the  attention  of 
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engineers  throughout  the  world,  and  may 
be  regarded  as  a  model  not  only  of 
engineering  skill  and  care  in  designing 


and  constructing  but  as  a  really  remark- 
able triumph  of  architectural  beauty  as 
well. 


Boats  Biiilt  of  Concrete 


'  An  Italian  engineer,  Signor  Gabellini, 
of  Rome,  has  advocated  for  many  years 
the  use  of  iron  concrete  for  the  building 
of  ships  and  all  kinds  of  floating  struc- 
tures. After  being  applied  successfully 
in  a  great  number  of  cases,  his  system 
has  recently  been  officially  sanctioned  by 
the  Italian  government,  which  has  de- 
cided to  adopt  it  for  its  navy. 

As  concrete  on  coming  in  contact  with 
water  is  known  to  acquire  increased 
strength,  this  material  would  seem  to  be 
especially  adapted  for  the  building  of 
boats.  It  also  permits  the  additional  ad- 
vantage of  a  permanently  smooth  surface 
and  correspondingly  reduced  skin-fric- 
tion. The  cost  of  maintaining  such 
structures  would  be  practically  nothing 
and  their  life  unlimited. 

After  the  iron  skeleton  has  been 
mounted,  it  is  shaped  according  to  the 
pattern,  and  then  is  covered  with  metal 
mesh.  Concrete  is  finally  applied  until 
the  desired  thickness  is  obtained,  and 
after  the  setting  of  the  concrete,  the 
structure  is  launched  in  order  to  be  com- 
pleted pn  the  water. 

The  launching  of  these  boats  is  spe- 
cially interesting.  Instead  of  being  built 
like  other  floating  structures  on  slanting 
slips  at  the  water's  edge,  they  are  con- 
structed in  ordinary  floating  docks, 
which  are  likewise  of  iron  concrete.  As 
soon  as  everything  is  ready  for  launch- 
ing, the  pontoons  at  one  end  of  the  dock 
are  immersed,  thus  obtaining  the  re- 
quired slope. 

Though  iron  concrete  is  three  times 
as  heavy  as  wood,  by  the  new  process 
it  yields  vessels  and  pontoons  of  the  same 
floating  power,  while  in  the  case  of  high 
tonnages,  it  allows  the  same  lightness  to 
be  secured  as  with  iron  structures,  with- 
out any  diminution  in  resistance  and 
elasticity.  Owing  to  its  iron  reinforce- 
ment, the  concrete  mass  does  not  break 
in  the  event  of  a  sudden  shock.  It  is  true 
that  if  the  load  exceeds  the  limit  of 
elasticity,  a  breakage  does  occur,  but  so 


slowly  as  to  leave  ample  time  for  the 
detection  and  repair  of  the  damage. 

The  first  boat  ordered  for  the  Italian 
navy  was  constructed  in  1906.  The 
naval  authorities  had  stipulated  particu- 


The  Over-Loaded  and  Unsightly  Wooden  Pole. 
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larly  exacting  tests  for  demonstrating 
the  efficiency  of  the  system.  The  fore 
part  of  the  concrete  boat  though  struck 
in  full  by  the  prow  of  a  larger  cruiser, 
was  in  spite  of  the  violence  of  the  shock, 
not  damaged/  Owing  to  these  excellent 
results,  the  navy  then  ordered  four  sim- 
ilar boats,  which  have  been  recently  com- 
pleted. 

These  boats  show  a  number  of  im- 
provements, having  double  walls  and 
water-tight  compartments.  Their  ca- 
pacity is  about  one  hundred  tons  each 
and  their  draught  when  empty,  is  not 
much  greater  than  that  of  wooden  boats 
of  a  similar  capacity.  The  first  cost  of 
these  iron-concrete  boats  then  is  always 
less  than  that  of  iron  vessels  of  equal 
tonnage. 

As  the  same  system  is  applied  with 
equal  success  to  floating  structures  of 
any  shape  and  dimensions,  it  has  been 
recently  used  for  the  construction  of 
caissons  employed  in  connection  with  the 
improving  of  the  new  Tiber  harbor. 


The  Men  Who  Prepared  the  Plans  for  the 

Walnut  Lane  Bridge. 

Geo.  S.  Webster.  Chief  Eninnecr.  and  Henry 

H.  Quimby,  Assistant  Engineer. 


Concrete  Poles  in  Use  in  Connection  with  the 

Albula  Power  Transmission  Plant. 

Switzerland. 


Another  application  of  the  same  sys- 
tem is  for  the  construction  of  floating 
docks  to  be  used  for  the  repairing  of 
medium-sized  ships,  which,  though  too 
big  for  being  hauled  up  the  shore,  are 
too  small  to  be  economically  repaired 
in  ordinary  docks. 

Another  possible  use  of  the  system 
is  in  the  manufacture  of  armor  plates, 
made  up  of  superposed  layers  of  iron 
reinforcements  with  intermediary  strata 
of  concrete.  The  reinforcing  iron  rods 
are  arranged  in  each  layer  at  right 
angles  to  one  another,  so  as  to  insure  a 
maximum  resistance  and  strength,  and 
the  whole  system  constitutes  a  perfectly 
homogeneous  plate  that  perhaps  may 
eventually  be  used  as  protection  to  war 
vessels. 

Tests  made  by  the  inventor  have 
shown  the  possibility  of  attaining  with 
these  iron-concrete  armor  plates  a  resist- 
ance to  the  impact  of  projectiles,  equiva- 
lent to  that  of  any  given  steel  plate  while 
insuring  a  saving  of  metal  as  high  as 
thirty-three  to  fifty  per  cent. 
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BUILDING  NEW  HOMES  FOR  ITALY 

By  SANDS  CRAIGHILL 


,  NCLE  SAM  has  under- 
taken at  the  request  of 
U%J^  the  Italian  Government 
^^  the  Herculean  task  of 
5g[  building  within  a  very 
short  time  2,500  cot- 
tage s  to  shelter  the 
homeless  in  the  stricken 
zone  in  far-off  Italy. 

When  that  harrowing  news  was 
flashed  over  the  wires  telling  of  the  suf- 
fering of  the  starving  and  homeless  of 
our  brethren  in  Southern  Italy,  Uncle 
Sam  was  the  first  to  thrust  his  hand  into 
his  pocket  and  extend  substantial  succor. 
Eight  hundred  thousand  dollars  was 
what  he  gave  as  first  aid  to  the  injured. 
A  great  portion  of  this  large  sum  is 
being  used  to  feed  the  hungry,  but 
$500,000  of  it  is  to  go  towards  the  build- 
ing of  homes  for  the  homeless.  This 
work  is  being  carried  on  with  the  ut- 
most dispatch,  for  Uncle  Sam  is  right 
on  the  job;  he  is  the  architect,  builder 
and  boss  carpenter  all  in  one.  Ship 
after  ship  is  being  loaded  with  lum- 
ber and  forces  and  hurried  on  this 
philanthropic  mission,  and  soon  a  thou- 
sand homes  built  of  American  pine  will 
shelter  the  people  of  another  clime. 


The  plans  for  the  construction  of  these 
cottages  were  quickly  arranged  and  hun- 
dreds of  sets  are  being  sent  along  with 
each  cargo  of  supplies,  with  the  specifica- 
tions and  instructions  printed  both  in 
English  and  Italian,  as  it  is  proposed  to 


Skktch  of  Completed  House  to  Be  Erected  in  the  Earthquake 
Zone  in  Italy  by  the  United  States. 


Ground  Plan  of  Cottage  for  Italians. 


have  Italian  workmen  assist  in  the  build- 
ing. 

The  cottages  are  to  be  of  the  two- 
room  type  with  ample  windows  and 
doors,  and  in  their  construction  there  will 
be  but  six  sizes  of  lumber  used, 
viz.,  the  rafters,  the  studding, 
the  caps,  and  the  comer  posts 
will  be  two  by  four  inch  pieces, 
the  corner  posts  consisting  of 
two  such  pieces  nailed  together. 
The  sills  are  to  be  of  two  by  six 
inch  and  the  floor  beams  of 
two  by  ten  inch  material  laid 
with  twelve  inch  centers.  The 
siding  is  six  inch  bevel,  laid 
four  inches  to  the  weather,  and 
the  floors  are  to  be  of  ordinary 
pine  boards  one  inch  thick 
planed  on  one  side. 

As  the  plans  show,  the  win- 
dows are  to  be  single  sash, 
opening  inward,  with  two  side 
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The  Cottage  in  End  Elevation. 


The  Superintendent  of  Carpenters  and 
his  assistants,  sent  out  by  the  United 
States  Navy,  under  whose  auspices  the 
work  is  to  be  done,  on  the  steamers  with 
the  suppHes,  will  have  general  supervis- 
ion of  the  building  operations,  and  their 
instructions  in  regard  to  selection  of  ma- 
terial and  placing  of  it  must  be  rigidly 
obeyed  by  all  concerned  in  the  work. 
Immediately  upon  the  arrival  of  the 
steamers  at  the  place  where  the  buildings 
are  to  be  erected,  a  model  cottage  will 


hinges,  and  closing  with  a  cupboard 
catch.  Seven  of  these  single  sashes  are 
provided  for  each  cottage.  Sufficient 
glass  accompanies  each  sash  cut  to  the 
required  dimensions.  The  glass  is  to  be 
secured  in  the  sash  by  means  of  a  strip 
beading  and  brads.  Framing  for  the 
windows  and  doors  is  being  supplied  in 
the  required  lengths  for  putting  in,  in 
order  to  save  all  possible  time  in  the  con- 
struction of  these  houses;  and  hinges 
and  locks  are  being  fitted  to  each  door 
so  that  they  will  be  ready  to  hang  as 
soon  as  the  frame  work  is  in  position. 
The  roof  of  eaclr cottage  is  to  be  covered 
with  a  single  layer  of  a  patent  roofing 
sent  out  in  rolls.  Such  roofing  may  be 
secured  by  wooden  strips  or  battens,  or 
by  cement  and  roofing  nails;  supplies  of 
both  go  forth  with  each  cargo.  All  the 
nails  required  of  the  proper  size  and 
carpenters'  tools  sufficient  to  supply 
workmen  enough  to  begin  the  construc- 
tion of  fifty  houses  at  one  time,  with  two 
men  employed  on  each  structure,  go  out 
on  every  steamer.  To  erect  such  houses 
three  days  is  ample  for  two  good  work- 
men. 


Plan  of  Cottage  in  Side  Elevation. 

be  built  personally  by  the  United  States 
carpenters  as  an  example  of  how  the 
work  should  be  done. 

To  construct  these  houses,  which  are 
to  be  sixteen  feet  wide  by  twenty  feet 
long,  7,500,000  feet  of  lumber  is  required. 
Some  idea  may  be  had  of  this  enormous 
amount  of  timber  when  it  is  considered 
that  it  would  require  just  about  one 
thousand  railway  flat  cars  to  haul  it. 
Each  cottage  is  to  be  built  at  a  total  cost 
of  $150,  whereas  a  portable  house  of 
similar  size  would  cost  $300,  a  saving  by 
Uncle  Sam  of  fifty  per  cent. 
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PEEKING  INTO  THE  LUNGS  AND  STOMACH 

By  CHARLES  FLOYD  BURROWS,  M.  D. 


HE  surgeon's  ambitious 
dream  of  looking 
directly  down  the 
windpipe  into  the  lungs 
or  through  the  esoph- 
a  g  u  s  into  the  stom- 
ach for  the  purpose  of 
diagnosing  and  treat- 
ing diseases  or  removing  foreign  bodies 
is  an  old  one ;  but  recently  it  has  indeed 
come  true.  Today  experienced  throat 
surgeons  are  accomplishing  this  seem- 
ingly impossible  feat  by  using  newly 
perfected  instrumental  appliances  and 
are  able  therewith  to  discover  obscure 
ailments  or  remove  deeply  hidden  for- 
eign bodies  that  otherwise  on  account 
of  being  beyond  usual  reach  would 
cause  untold  suffering — probably  death. 
From  old  Dr.  Hippocrates'  time — yea 
even  before  that  from  the 
babyhood  of  Adam's  in- 
fants— up  to  the  year  of 
grace  1909  children  and 
grownups  too  have  acci- 
dentally aspirated  into  the 
deeper  respiratory  air  pas- 
sages or  carelessly  swal- 
lowed into  the  gullet  and 
stomach  foreign  bodies  of 
all  kinds.  The  list  of  such 
objects  includes  pins, 
needles,  coins,  pebbles, 
beans,  nuts,  bones,  marbles, 
teeth,  buttons,  screws,  nails, 
tacks,  tin  whistles,  fruit 
pits,  and  glass,  besides 
many  other  things.  Some 
of  these  articles  have  been 
expelled  at  once  by  vomit- 
ing or  coughing;  some  by 
dangling  children  head 
downwards,  briskly  thump- 
ing the  back  meanwhile; 
and  some  have  been  ex- 
tracted tediously  and  pain- 
fully with  old  fashioned 
instruments.     Others,  alas, 


have  been  caught  in  the  tissues  beyond 
reach;  have  caused  interruption  of  the 
function  of  various  organs,  severe  in- 
flammatory irritation  and,  sometimes, 
even  death.  A  few  have  remained 
quiescently  buried  away  for  years,  maybe 
almost  forgotten,  eventually  either  to  be 
expelled,  absorbed  or  to  become  trouble 
makers. 

When  caught  in  the  esophageal  food 
channel  leading  from  the  throat  to  the 
stomach  the  old  custom  has  been  to 
bunglingly  attempt  removal  of  these 
aliens  by  forceps  or  to  try  to  force  them 
by  means  of  blunt  instruments  called 
"probangs"  onward  into  the  latter  organ 
where  t)^ey  could  be  more  readily  re- 
moved by  an  operation  or  from  which 
they  could  find  their  way  outward  easily 
via  the  intestines  and  rectum. 


A  Tin  Whistle'in  the  Wind-Pipr.  Which  Was  Subsequently 
Removed  by  Means  op  the  Bronchoscope. 
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When,  instead,  alien  articles  have 
passed  downwards  through  the  larynx — 
or  "speaking  box,"  as  it  is  popularly 
called — deep  into  the  tracheal  breath 
tube — the  air  passage  from  the  throat 
to  the  lungs — or  even  beyond  this  per- 


vading these  obscure  physical  passage 
ways. 

A  sad  case  in  point  came  to  my  per- 
sonal attention  a  few  years  ago.  A 
young  woman  under  gas  anaesthesia  was 
having  a  tooth  extracted.     Just  as  the 


COIN  EMBEDDED  IN  WALL  OF  THE  ESOPHAGUS.  REMOVED  BY  AID  OF  ESOPHAGOSCOPE. 


haps  into  one  of  its  bronchial  divisions 
and  subdivisions,  extraction  of  them 
always  has  been  a  serious,  difficult,  often 
hopeless  task.  Many  a  person  has  died 
from  the  results  of  such  sad  accidents 
whose  life  would  have  been  saved  easily 
now  by  the  modem  instrumental  means 
—described  a  little  farther  on — for  in- 


tooth  was  pulled  it  accidentally  slipped 
from  the  forceps,  fell  on  the  back  part 
of  her  tongue,  rolled  toward  the  throat 
and  instantly  disappeared  before  it  could 
be  rescued,,  sucked  by  a  deep  inspiration 
under  the  stimulus  of  returning  con- 
sciousness, deep  into  her  lung.  Despite 
every  effort  then  known  to  locate  and 
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remove  it  nothing  was  accomplished. 
Not  being  a  strong  woman  she  soon 
weakened,  grew  side  and  died  a  few 
months  later  from  pulmonary  tubercu- 
losis. An  autopsy  revealed  the  offending 
molar  almost  completely  plugging  the 


of  disturbing  material  into  the  lungs  and 
stomach  and  the  tubular  channels  lead- 
ing to  them,  many  hitherto  hidden  dis- 
eases of  gastric  or  respiratory  origin 
arise  frequently  to  annoy,  alarm  and 
distress  various  people,  puzzling  us  doc- 


SroE  VIEW  TAKEN  IN  ORDER  THAT  THE  SURGEONS  MIGHT  DIFFERENTIATE  THE  COIN  IN 
THE  OTHER  PICTURE  FROM  A  POSSIBLE  GLOBULAR  BODY.  AS  A  MARBLE. 


second  division  of  the  right  bronchial 
tube,  cutting  off  normal  aeration  of  the 
lung  beyond  this  point,  thus  inducing 
consumption  and  death.  Nowadays  it 
would  be  a  "cinch" — if  I  may  be  allowed 
this  apt  slang  expression — to  remove 
such  an  object  and  save  a  life. 
But  besides  the  unintentional  entrance 


tors  by  their  secretiveness  and  so  baffling 
remedial  treatment.  Tumor  formations, 
enlarged  glands  in  small  children,  aneur- 
isms— 1.  e.,  diseased,  dilated  blood  ves- 
sels— ^and  abscesses  hidden  away  within 
the  ribbed  chest,  often  compress  slowly 
and  torturingly,  with  a  grip  more  deadly 
than  a  bull-dog's,  the  vital  pipes  leading: 
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downwards  from  the  throat.  Such 
pathological  conditions  are  now  possible 
of  optical  detection  where  formerly  they 
could  only  be  guessed  at — much  less 
scientifically  treated.  Stomach  ulcers, 
cancers  and  constrictions  are  brought 
immediately  into  range  of  an  examining 
surgeon's  eye,  allowing,  if  need  be,  top- 
ical applications  of  drugs  or  curative  op- 
erations to  be  directly  performed  thereon 
— many  cures  otherwise  impossible  thus 
being  effected.  Even  the  lower  opening 
of  the  stomach  into  the  bowel  has  been 
passed  and  the  upper  two  or  three  inches 
of  the  duodenum — or  small  gut — brought 
to  light.  More  awesome,  this  peering 
into  the  secret  realms  of  physical  life, 
than  opening  the  long  closed  mausoleums 
of  Egypt's  dead ! 

"How  has  this  ability  to  peer  half  way 
down    through    the    living    body    been 


HI 


Surgical  Instruments  Employrd  in  Rrmoving  Forrign  Substancbs 
FROM  thf  Human  Body. 


made  possible?"  and  "By  what  technical 
means  is  it  made  applicable  practically?" 
In  answering  these  questions  a  little  his- 
torical knowledge  is  necessary. 

A  hundred  years  or  more  ago  a  man 
named  Bozini  primarily  succeeded  in 
examining  the  upper  end  of  the  esoph- 
agus. From  his  time  onward  until 
1856,  when  Garcia  invented  the  laryngo- 
scope, not  much  advance  was  made  in 
looking  below  the  throat.  The  discovery 
of  this  instrument,  however,  was  a  big 
stride  in  the  right  direction,  though 
unfortunately  its  field  of  usefulness  is 
somewhat  circumscribed.  Briefly  de- 
scribed, a  laryngoscope  is  a  small,  round 
mirror  considerably  like  the  little  looking 
glass  a  dentist  uses  when  filling  tfeeth, 
varying  in  size  from  a  dime  to  a  quarter, 
held  at  an  angle  on  one  extremity  of  a 
stem  sufficiently  long  to  reach  the  back 
part  of  the  throat  through 
a  wide  open  mouth.  By 
reflected  light  thrown  on 
its  surface  from  a  head 
mirror 'worn  by  an  exam- 
iner a  view  of  the  interior 
of  one's  "talking  machine" 
with  its  wonderful  vocal 
cords  stretching  across  it 
like  151  pair  of  violin  strings. 
Can  be  easily  obtained.  In 
fact,  one  who  is  trained  in 
using  this  simple  device  can 
look  through  anybody's 
"graphophone,"  even  into 
the  upper  part  of  the  wind- 
pipe— ^though  one  can  see 
distinctly  only  for  a  little 
way.  Nevertheless  this 
laryngoscopic  mirror  has 
been  a  boon  to  suffering 
throat  patients  and  has  al- 
lowed much  helpful  thera- 
peutic and  operative  work 
to  be  done  by  doctors 
where  before  its  invention 
it  was  quite  impossible. 
Even  so  its  field  has  been 
comparatively  small  and 
ambitious  physicians  have 
sighed  longingly  for  better 
means  wherewith  to  ex- 
plore the  mysterious  terri- 
tory just  beyond  their 
reach.  It  was  not  until  1897 
that    much    progress    was 
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made  in  invading  this  region  darker  and 
more  perilous  to  investigate  than  Arctic 
zones  at  night.  Then  an  adventurous  ex- 
plorer named  Kirstein  described  a  method 
whereby  electric  light  could  be  thrown 
directly  down  into  the  larynx,  trachea 
or  esophagus  through  hollow  tubes  in- 
serted in  their  orifices.  This  led  the  way 
for  other  medical  Pearys  until  ten  years 
later  in  1907  an  American,  Chevalier 
Jackson,  perfecting  and  combining  Kir- 
stein's  with  other  men's  devices,  evolved 
the  bronchoscope,  the  esophagoscope  and 
the  gastroscope,  as  these  instruments  are 
technically  called,  and  fashioned  besides 
many  accessory  tools  to  further  their 
scope  of  utility.  These  utensils  have 
made  possible  what  is  known  today 
as  bronchoscopy,  esophagoscopy  and  gas- 
troscopy,  or  in  plain  English,  visual  ex- 
amination through  electrically  illumin- 
ated mechanical  appliances,  of  the  lungs, 
stomach  and  mucous  pipes  leading  to 
them. 

They  are  hollow  cylindrical  nickel 
tubes,  varying  in  length  from  a  foot  to 
two  feet,  and  in  diameter  from  a  quarter 
to  a  half  inch.  Some  are  perforated  to 
allow,  when  inserted  in  the  windpipe,  the 
passage  of  air  to  the  lungs ;  others  carry 
an  easily  removable,  blunt,  rounded 
plug,  at  the  distal,  or  lower  end,  to  facil- 
itate their  entrance;  and  each  is 
equipped  with  a  small  bull's-eye  electric 
light  bulb  at  the  lower  extremity,  con- 
nected by  delicate  wiring  to  a  dry  cell 
battery  or  a  wall  plate,  which  when  lit 
brilliantly  illuminates  the  walls  of  mucous 
tissue  for  the  expert  observer's  eye  to 
study  as  the  tubes  are  pushed  slowly, 
skillfully  onward  by  his  dexterous  hand. 
By  means  of  delicate  long  handled  hooks, 
applicators,  forceps  and  curettes — i.  e., 
hoe-like  affairs — ^an  ingenious  surgeon — 
besides  just  "rubbering"  down  to  dis- 
cover disease — can  do  a  lot  of  adept 
surgical  work  through  them,  compara- 
tively small  though  they  be;  treat  med- 
icinally various  pathological  conditions; 
and  remove  foreign  substances  of  all 
kinds. 

Intricate  as  it  may  seem  to  the  unini- 
tiated the  using  of  these  instruments  is 
not  so  difficult  or  dangerous  as  one 
might  hastily  imagine.  Of  course  they 
are  not  playthings  to  be  used  carelessly 
by  every  one  or   to  be   swallowed   to 


amuse  the  curious,  like  swords  in  a  circus 
side  show.  Only  skilled  throat  specialists 
or  surgeons  after  careful  practice  on 
animals — anti-vivisectionists  to  the  con- 
trary notwithstanding — should  attempt 
their  use  freely,  though  in  emergencies 


What  the  Bronchoscope  Found  in  the  Lungs  and 

Respiratory  Tract  of  One  Individual. 

A  pin.  a  fish-bone,  a  cloth-covered  button,  a  small  pebble. 

and  a  lead  tip  from  a  child's  toy. 


they  might  probably  be  used  success- 
fully, if  not  so  adroitly,  by  any  nervy, 
resourceful  physician . 

The  technique  of  their  introduction 
through  the  mouth  into  the  body  is  about 
as  follows:  A  patient  is  anaesthetized 
with  ether — though  cocaine  is  used 
locally  sometimes  instead;  the  head  is 
brought  well  over  the  edge  of  a  table, 
the  jaws  held  widely  open  by  a  mouth 
gag  and  a  proper  sized  well  greased 
tube  is  inserted  gently,  dexterously,  in 
either  the  opening  of  the  larynx,  or  the 
esophagus,  as  the  case  may  be,  and  care- 
fully pushed  downwards.  As  the  instru- 
ment becomes  inserted,  the  plug  is  pulled 
out  and  the  electric  light  switched  on. 
So  under  the  observer's  eye,  the  tissues 
ahead  of  its  ingress  spread  out  for  in- 
spection  somewhat)igatedtfc|evjwalls^vDfv^a 
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murky  tunnel  do  when  a  locomotive's 
headlight  moves  through  the  darkness. 

Up  to  the  present  time  over  200  for- 
eign articles  have  been  removed  by  these 
means  from  the  intricate  recesses  of  the 
respiratory  and  stomachic  tracts  that 
probably  never  could  have  been  rescued 
by  any  other  safe  method.  Is  not  this 
alone  a  surprising  record  of  suffering 
relieved  and  lives  saved? 

But  besides  this  many  peculiarly 
serious  but  obscure  affections  of  the 
chest  and  pulmonary  tissues  have  been 
diagnosticated  early  thus  permitting  a 
rational  therapy;  and  anomalous  dis- 
tressing conditions  have  been  discovered, 
often  to  be  successfully  relieved,  that 
heretofore  unfortunately  have  been  mis- 
taken for  other  disturbances  until  death 
mercifully  has  closed  in  an  agonizing 
scene  allowing  at  last,  alas,  on  the  post- 
mortem table  a  revelation  of  the  true 
disorder. 

As  examples  of  what  may  be  accom- 
plished along  such  lines  the  following 
two  instances  are  interesting  as  well  as 
illustrative:  In  a  recent  issue  of  a  re- 
liable medical  journal  a  boy  is  told  of 
who  from  the  age  of  six  months  had 
persistent  difficulty  in  retaining  his  food. 
Sometimes  it  would  stay  down;  more 
often  be  promptly  vomited.  This  con- 
dition despite  every  effort  put  forth  by 
various  physicians  consulted  by  his  des- 
perate parents  prevailed  until  the  lad 
was  five  years  old.  He  was  then  weak, 
almost  a  skeleton,  and  the  end  seemed 
not  ifar  off — all  the  result  of  the  slow 
starvation  he,  for  some  unaccountable 
reason,  was  undergoing.  Finally  an 
X-ray  photograph  of  his  chest  was  made. 
It  showed  that  a  small  coin,  which  some 
one  some  time  had  thoughtlessly  slipped 
into  his  baby  hand  had  been  swallowed 
baby-wise,  and  now  was  embedded  in 
the  back  wall  of  the  esophagus  near  its 
opening  into  the  stomach.  Efforts  to 
remove  it  by  forceps  were  unavailing  as 
the  coin  evidently  had  become  buried  in 
the  tissues.  At  last  a  surgeon,  experi- 
enced in  its  use,  passed  an  esophagoscope 
down  the  gullet  and  near  its  lower  end 
discerned  a  queer  swelling.  Gently 
scraping  it  with  a  curette  the  edge  of  a 
penny  was  brought  to  view  and  the  coin 
was  then  easily  removed  from  its  singu- 
lar purse.    The  boy  made  an  uneventful 


recovery,  returning,  in  the  course  of 
time,  to  normal  condition. 

Another  case  was  that  of  a  woman 
fifty-six  years  of  age  who  for  several 
weeks  had  been  suffering  from  peculiar 
suffocative  "spells"  which  came  on  sud- 
denly causing  intense  suffering  and 
alarm,  turning  the  skin  bluish  and 
often  producing  unconsciousness — almost 
death.  Each  attack  seemed  worse,  more 
dangerous;  and  repeated  examinations 
of  all  kinds — even  X-ray  photography — 
failed  to  reveal  the  cause,  though  tenta- 
tive diagnosis  of  a  tumor  or  abnormal 
growth  of  some  obscure  sort  within  the 
chest  compressing  the  air  channels 
seemed  the  only  rational  explanation. 
She  was  removed  to  a  hospital  where  a 
bronchoscopic  examination  was  made 
and  it  was  discovered  that  the  bronchial 
tubes  as  they  branched  off  respectively 
to  the  right  and  left  lung  from  the  wind- 
pipe were  narrowed  almost  to  a  slit  by 
contracting  bands  of  new  fibrous  tissue 
the  result  of  ulcerations  in  the  mucous 
lining.  These  strictures  were  promptly 
dilated  by  successive  operations  through 
the  bronchoscope  and  topical  healing 
applications  made  to  the  small  ulcers 
surrounding  the  constrictions  until  finally 
a  perfect  cure  resulted.  Now  practically 
all  this  was  accomplished  safely  inside  a 
living  palpitating  chest  eighteen  inches 
below  the  mouth,  full  of  delicate  com- 
plex glands,  veins,  and  arteries,  more 
intricately  associated  than  the  compli- 
cated mechanism  of  a  watch,  under 
unconsciousness  to  pain  produced  by 
that  wonderful  anaesthetic,  ether,  with- 
out  spilling  a  drop  of  blood.  Surely 
iEsculapius  never  dreamed  of  such  a 
phenomenal  procedure — much  less  wit- 
nessed it — even  in  the  Olympian  days ! 

Recently  a  throat  specialist  of  repute, 
who  already  has  become  quite  proficient 
in  the  use  of  these  instruments,  enthu- 
siastically declared  to  me:  "We  are  on 
the  threshold  of  a  new  era  in  diagnosing 
and  treating  disorders  of  the  lungs  and 
stomach.  We  shall  soon  be  able  suc- 
cessfully to  delve  further  into  these  deep 
seated  organs  and  search  out  disease 
sooner  even  than  has  been  done  in  the 
genito-urinary  tract  with  the  cystoscope 
and  by  catheterization  of  the  kidneys. 
In  conjunction  with  the  X-ray  we  shall 
locate  exactly   ag^tizlS^^OKf^^lL^^igT" 
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bodies  from  the  pulmonary  and  the 
stomachic  tissues ;  by  direct  applications 
of  medicaments,  cure  ulcers  of  the  stom- 
ach; retard  or  early  remove  cancerous 
growths  of  that  organ;  and  dilate  the 
deadly  strictures  which  so  often  narrow 
its  pyloric  opening  into  the  bowels.  In 
the  lungs  we  shall  discover  and  open 
abscesses,  relieve  constrictions  of  the  air 
passages  and  apply  drugs  curatively  to 
tuberculous  ulcerations.  Perhaps — if  the 
theory  be  correct  that  light  is  antagon- 
istic and  deadly  to  the  germs  of  tuber- 
culosis— we  may  materially  decrease  the 
death  rate  of  the  white  plague  by  pul- 


monary illumination  in  the  early  stages 
of  consumption.  .  In  all  of  these  condi- 
tions and  in  many  others  which  time  and 
study  will  reveal,  we  shall,  through  the 
use  of  these  tools  bring  some  of  the 
innermost  parts  of  our  bodies  within 
the  reach  of  helpful  skill,  thereby  reliev- 
ing much  misery  and  saving  innumerable 
lives,  thus  helping  considerably  to  bring 
nearer  the  medical  millennium  when  all 
people  shall  die  from  old  age  only." 

And  undoubtedly  he  was  right;  for 
the  miracles  wrought  by  latter  day  medi- 
cine and  surgery  are  fast  rivaling  those 
of  Biblical  times. 


To  Thomas  Moore 

Here'a  a  sigh  to  those  who  love  me, 
And  a  smile  to  those  who  hate ; 

And  whatever  sky's  above  me. 
Here's  a  heart  for  every  fate. 

Were  't  the  last  drop  in  the  well, 
As  I  gasped  upon  the  brink, 

Ere  my  fiednting  spirit  fell 
Tis  to  thee  that  I  would  drink. 
—Byron. 
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HE  magic  lantern  of 
our  childhood  days,  the 
manipulation  of  which 
in  the  youthful  mind 
was  regarded  with 
feelings  of 
mystery  as  to 
how  photo- 


graphs  could  possibly  be  pro 
jected  on  a  large  white  sheet 
with  such  clearness  of  minute 
detail,  has  become  numbered 
among  the  things  that 
were.  Portrayal  of  still  life 
has  given  place  to  that  in 
which  every  motion  is  faith- 
fully rendered  by  the  kinemato- 
graph.  Little  did  the  inventor 
anticipate  such  unique  popu- 
larity, when,  in  1885  he  showed 
a  simple  apparatus  by  the  turn- 
ing of  the  handle  of  which  he 
depicted  on  the  screen  incidents 
of  every  day  life  in  the  fullest 
detail.  It  was  as  if  he  had 
harnessed  the  camera  obscura, 
packed  it  in  a  box,  and  com- 
pelled rendition  when  he  so  de- 
sired by  the  mere  turning  of  the 
unpretentious  handle.  Little 
wonder  therefore  that  the  mem- 
bers of  the  Royal  Photographic 
Society  of  London  before  whom 
the  discovery  was  first  shown, 
regarded  it  with  amazement. 

Yet  its  possibilities  were  far 
from  realized.  The  inventor 
himself  regarded  it  rather  as  a 
scientific  toy  in  much  the  same 
light  as  the  gyroscope  has  been 
considered,  so  he  packed  it 
away  and  practically  forgot  its 
existence.  To  him  it  possessed 
no  commercial  possibilities.  At 
that  time  he  was  not  far  wrong 
in  his  conclusions.  The  cellu- 
loid photographic  film  in  long 
lengths  had  not  then  been  in- 
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Picture  Taken 
ON  A  Single  Film, 
Each  Half  of 
Which  Was  Tak- 
en Through  a 
Separate  Color 
Filter. 


vented.  His  photographs  had  to  be 
made  on  revolving  glass  disks,  obviously 
a  very  difficult  and  inconvenient  process, 
requiring  care  in  handling  to  prevent 
breakage,  while  at  the  same  time  they 
were  bulky  and  heavy.  Two 
years  later  he  pressed  his  scien- 
tific toy  into  service  as  a  nov- 
elty for  advertisement  purposes. 
He  set  it  up  in  his  window  in 
Piccadilly  and  revolved  the 
plates  projecting  the  pictures 
on  a  small  screen  for  the  benefit 
of  one  and  all  that  might  be 
passing,  never  dreaming  of 
what  would  follow.  It  proved 
the  most  magic  force  in  adver- 
tising that  has  ever  been  de- 
vised. The  fashionable  street 
of  the  West  End  of  London 
became  packed  with  sightseers 
struggling  to  catch  glimpses  of 
these  pictures  in  all  the  anima- 
tion of  real  life.  The  traffic 
was  dislocated  and  the  police, 
apprehensive  of  public  safety 
requested  the  owner  to  with- 
draw the  novelty  from  his  win- 
dow. He  acquiesced  and  for 
the  second  time  the  scientific 
toy  was  packed  away. 

In  1889  it  was  once  more 
brought  out  of  its  resting  place 
for  since  the  last  demonstration 
to  the  public  in  the  street  of 
Pfccadilly  the  inventor  had  been 
thinking  hard.  He  was  seeking 
for  a  flexible  substitute  upon 
Avhich  his  photographs  could  be 
recorded.  He  had  struggled 
with  gelatin  and  other  obvious 
substances  of  a  like  nature  with 
commendable  zeal  but  indiffer- 
ent success.  At  last  he  be- 
thought him  of  celluloid  in 
long  lengths.  By  dint  of  per- 
severance and  resort  to  many 
ingenious  artifices  he  succeeded 
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in  making  thin  sheets  of  this  material 
which  he  cut  into  a  series  of  narrow 
strips  and  joined  together,  sensitized, 
and  secured  a  series  of  photographs 
taken  at  about  thirty  per  second.  He 
prepared  similar  celluloid  transpar- 
encies from  these  negatives  and  exhib- 
ited the  sum  of  his  efforts  at  the  Crys- 
tal Palace  in  1889,  in  which  year  the 
first  patent  was  granted  to  Mr.  Wil- 
liam Friese-Greene,  F.  R.  A.  S.,  F.  R. 
M.  S.,  and  associated  with  a  host  of 
other  of  the  scientific  institutions  of . 
Great  Britain  for  taking  photographs  on 
films  in  such  a  manner  that  when  pro- 
jected on  the  screen  a  life-like  action 
was  produced. 

Such  in  brief  is  the  story  of  the  dis- 
covery of  cinematography — an  invention 
full  of  romance  evolved  by  its  inventor 
in  the  pursuit  of  his  scientific  investi- 
gations to  demonstrate  a  certain  phase 
in  photographic  science  but  now  one  of 
the  most  valuable  commercial  assets  in 
the  world.  Mr.  William  Friese-Greene 
is  the  father  of  Cinematography,  and 
the  story  of  the  difficulties  with-  which 
he*  had  to  grapple,  as  great  in  their 
character  as  those  experienced  by  Da- 
guerre  in  obtaining  his  sun  pictures, 
teems  with  absorbing  interest. 

The  inventor  has  never  forsaken  the 
field  of  research  associated  with  his  dis- 
covery though  the  fruits  of  its  com- 
mercial development  passed  out  of  his 
hands.  No  sooner  was  it  launched  upon 
the  sea  of  success  by  other  exploiters  in 
the  same  field  whose  attention  had  been 
drawn  to  the  subject  by  the  commotion 
created  in  Piccadilly,  and  the  extent  to 
which  the  public  curiosity  was  thereby 
aroused,  than  he  set  to  work  upon  the 
solution  of  two  other  problems  in  con- 
nection with  the  art  and  which  have 
completely  baffled  other  investigators.  It 
is  a  story  of  twenty  years'  patient  re- 
search and  endless  experiment,  but 
which  he  has  now  finally  overcome  in  a 
manner  so  simple  as  to  appear  impos- 
sible. This  is  the  taking  and  projecting 
of  cinematographic  pictures  in  natural 
colors  and  their  reproduction  upon  the 
screen  in  the  full  beauty  of  Nature.  But 
not  only  in  colors.  The  pictures  are 
shown  stereoscopically  as  well. 

It  was  in  one  of  the  laboratories  on 
the   south   coast   of    England    that   the 


mystery  of  this  latest  development  was 
unravelled  to  the  writer.  ^  At  the  time 
of  my  visit  Mr.  Friese-Greene  was  busily 
engaged  in  completing  his  arrangements 
for  the  demonstration  of  his  apparatus 


W^iLLiAM  Friese-Greene.  Inventor  of  the  Moving 
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before  one  of  the  learned  societies  of 
London.  The  special  films  upon  which 
the  photographs  have  to  be  taken  were 
in  process  of  preparation,  while  some 
two  dozen  that  had  already  been  com- 
pleted were  being  run  through  the  small 
projector  he  has  devised  for  such  work 
to  receive  his  approbation. 

As  the  discovery  was  to  make  its  bow 
to  the  public  via  a  gathering  of  scien- 
tists it  was  essential  that  absolute  perfec- 
tion should  prevail.  The  camera  itself, 
which  outwardly  is  of  the  same  size  and 
appearance  as  the  ordinary  black  and 
white  cinematographic  machine,  distin- 
guished only  externally  by  its  twin 
lenses,  was  busy  at  work  upon  the  most 
difficult  subjects  it  is  possible  to  attempt 
in  chrono-cinematography. 

The  inventor  in  this  study  has  pro- 
ceeded upon  quite  original  lines.  Other 
investigators  in  the  field  of  color  photog- 
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Front  of  the  Camera.  Showing  the  Twin  Lenses. 

raphy  have  published  data  concerning 
their  ways  and  means  of  achieving  their 
ultima  thule  but  they  are  totally  different 
in  those  of  this  worker.  For  several 
years  Mr.  Friese-Greene  was  engaged  in 
delicate  work  with  the  spectrum  in  con- 
nection with  astronomical  research,  and 
the  experience  he  thus  gained  respecting 
colors  and  their  peculiar  phenomena 
have  been  of  material  assistance  in  his 
latest  enterprise. 

"Just  look  at  this,"  he  remarked,  at 
the  same  time  handing  me  a  large  spool 
of  film.  "It  represents  one  of  the  most 
difficult  subjects  I  have  yet  taken.  It 
shows  practically  a  plant  from  the  time 
the  first  shoot  appears  above  the  soil 
until  it  is  in  the  full  panoply  of  gorgeous 
bloom."  Held  to  the  light  it  resembled 
merely  an  ordinary  black  and  white 
transparency  or  positive.  Closer  exam- 
ination revealed  the  fact  that  every  pic- 
ture slightly  differed  from  its  neighbor. 
At  one  point  it  was  somewhat  more 
opaque — at  another  more  transparent. 
But  still  more  critical  examination 
showed  that  the  pictures  were  really  re- 
solved into  groups  of  threes,  so  far  as 
intensity   of   image   was  concerned   but 


otherwise  different  so  that  they  became 
consecutive.  Full  analysis  of  the  film 
indicated  that  the  first  picture  of  each 
group  of  three  had  another  relationship, 
the  second  and  third  respectively  were 
the  same.  The  first  were  those  which 
had  been  photographed  through  the  red 
screen,  the  second  those  taken  through 
the  green  screen,  and  the  third  under 
the  violet  screen,  since  these  three  colors 
are  the  fundamental  colors  of  the  spec- 
trum from,  which,  as  is  well  known,  all 
other  colors  are  built  up.  Consequently, 
although  when  the  transparency  is  pro- 
jected upon  the  screen  in  black  and  white, 
it  appears  as  an  ordinary  picture ;  when 
the  respective  color  screens  are  inserted 
so  that  the  black  image  taken  through 
the  red  color  filter  iS  thrown  once  more 
through  its  corresponding  color  screen 
and  the  others  likewise  the  image  on 
the  screen  falls  into  line  with  the  pecu- 
liarity of  visual  persistence  and  one 
actually  sees  a  perfect  three  color  picture. 
It  must  be  understood,  however,  that 
three  pictures  are  not  taken  respectively 
through  three  screens.  In  other  words 
an  image  is  not  photographed  through 
the  red,  then  through  the  green  and 
finally  through  the  violet,  and  the  three 
pictures  then  thrown  on  to  the  screen  in 
superimposition   to   produce   the   three- 
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color  effect.  Such  a  procedure  would 
entail  the  film  being  three  times  the 
length  of  that  required  in  ordinary  black 
and  white  work,  while  subsequent  pro- 
jection would  necessitate  the  use  of  three 
lanterns  throwing  respect- 
ively the  red,  green  and  vio- 
let pictures  at  three  times 
the  normal  speed.  The  film 
is  of  the  same  length  as 
would  be  required  for  ordi- 
nary monochrome  work 
while  only  a  twin  single 
lantern  is  used. 

At  first  sight  it  appears 
absolutely  impossible  to 
achieve  such  a  result  by 
this  means,  but  in  reality  it 
is  very  simply  accomplished 
by  means  of  the  Friese- 
Greene  method  without  re- 


lapse between  each  exposure.  This  dis- 
advantage cannot  be  avoided  with  the 
existing  apparatus  as  the  shutter  must 
be  closed  during  the  small  fraction  of  a 
second,    which    is    required   to   bring   a 


sort  to  mtncate  apparatus 
or  complicated  working.  In 
order  to  understand  the 
whole  operation  it  is  first 
necessary  to  explain  the 
design  and  manipulation  of 
the  camera  and  projector. 

Although  the  camera  is 
fitted  with  two  lenses  and 
works  stereoscopically  it 
does  not  do  so  in  the  gen- 
e  r  a  1 1  y  accepted  photo- 
graphic sense  of  the  word. 
In  ordinary  photographic 
work  .of  this  character 
the  two  exposures  are 
made  at  the  same  moment, 
the  record  of  the  two  lenses  being  just 
as  the  eye  sees  them.  The  stereoscope 
superimposes  the  two  images,  mak- 
ing only  one.  The  two  distinct  pic- 
tures as  seen  by  the  eyes  become 
blended  together  so  that  the  brain 
only  receives  one  impression.  In  the 
Friese-Greene  camera,  however,  the  ex- 
posure of  the  two  lenses  is  alternate.  This 
is  done  for  two  specific  purposes.  In  the 
first  place  it  must  be  borne  in  mind  that 
when  making  a  cinematograph  negative 
the  incidents  depicted^  are  in  reality  a 
series  of  snap  shots.  They  are  not  moving 
in  the  true  sense  of  the  word,  since  there 
is  some  motion  lost  during  the  period 
the  shutter  is  closed,  but  the  pictures 
being  taken  in  such  rapid  sequence  the 
eye    does   not   succeed    in   noticing  the 


The  Inventor  Operating  the  Camera. 

fresh  unexposed  part  of  the  film  before 
the  lens. 

In  the  Friese-Greene  method  by  mak- 
ing the .  shutters  work  alternately,  the 
one  records  the  period  of  motion  lost 
by  its  fellow  lens  while  covered  by  the 
shutter.  Consequently  in  reality  two 
different  films  are  secured  of  the  one 
incident  which  if  projected  in  black  and 
white  would  equally  depict  the  scene  but 
in  two  ways,  since  the  one  would  show 
what  the  other  had  failed  to  record. 
Then  again  the  twin  alternate  lens  motion 
is  requisite  to  secure  the  desired  blending 
of  the  colors  whereby  the  resultant  helio- 
chromic  image  is  seen  on  the  sheet. 

The  camera  is  divided  into  two  indi- 
vidual sections  each  self-contained  and 
distinct  from  the  other,  though  both  arc 
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fitted  with  the  same  mechanism  and 
exactly  alike  in  every  particular.  The 
unexposed  sensitized  film  is  placed  on 
its  spool  in  the  upper  right  hand  box  in 
the  usual  manner,  issuing  therefrom 
through  a  slot  at  the  base.  This  film  is 
then  passed  round  a  pulley  up  over  a  sec- 
ond pulley  on  to  a  drum.  Here  it  picks 
up  the  color  filter  film  which  will  be 
explained  later.  From  this  drum  it  is 
guided  into  a  slot  which  leads  it  down 
the  front  of  the  camera  to  the  lens 
aperture.  Just  above  the  latter  point  it 
is  seized  by  the  teeth  of  an  oscillating 
arm .  which  is  made  to  rise  and  move 
forward  and  then  descend,  engaging  in 
the  last  named  movernent  with  the  per-- 
forations  in  the  edge  of  the  sensitized 
film  and  its  color  filter,  jerking  them 
forward  three-quarters  of  an  inch  over 
the  lens  aperture,  and  holding  both  films 
tightly  there  during  the  period  of  ex- 
posure. When  the  shutter  closes  again 
the  oscillating  toothed  arm  rises,  moves 
forward,  and  upward,  and  seizes  a  fresh 
length  of  film  jerking  it  into  position  in 
the  same  way,  the  film  thus  being  moved 
forward  three-quarters  of  an  incl^  im- 
mediately before  each  exposure.  After 
being  exposed  the  film  passes  over  an- 
other drum  where  the  color  filter  having 
completed  its  work  leaves  the  sensitized 
film  which  passing  over  a  third  drum 
enters  the  lower  of  exposed  film  box  and 
is  wound  on  the  spool  in  the  usual  man- 
ner. 

The  most  vital  part  of  the  instrument, 
however,  is  the  color  filter.  This  com- 
prises an  endless  band  subdivided 
throughout  its  entire  length  successively 
into  small  colored  areas,  each  of  the  di- 
mensions of  a  cinematographic  picture, 
of  red,  green,  and  violet,  respectively. 
This  filter  is  made  of  celluloid,  this  ma- 
terial having  been  selected  as  the  thinnest 
possible  for  the  purposes  and  in  which 
refractive  disturbances  are  quite  elim- 
inated. The  color  screen  is  brought  into 
immediate  juxtaposition  with  the  sensi- 
tized surface  of  the  photographic  film 
and  like  that,  being  perforated  along  its 
two  edges,  is  brought  and  held  in  dead 
register  with  the  film  throughout  the 
whole  operation.  The  color  filter  band 
and  the  photographic  film  diverge  after 
the  exposure  has  been  made  at  the  sec- 
ond drum,  the  color  film  passing  over  a 


third  pulley,  then  proceeding  right 
around  the  camera  by  means  of  three 
additional  pulleys  and  a  jockey  pulley 
until  it  rejoins  the  unexposed  film  issu- 
ing from  the  upper  spool  box  at  the  first 
drum.  The  utilization  of  the  jockey 
pulleys  serves  to  keep  the  endless  color 
filter  band  in  a  perfectly  tightly  stretched 
condition,  so  that  there  is  no  possibility 
of  the  two  being  thrown  out  of  register, 
and  the  whole  of  each  picture  secured 
must  be  obtained  through  one  of  the 
three  color  filters. 

But  the  color  filters  in  the  two  separate 
sections  of  the  camera  do  not  travel  in 
harmony.  That  is  to  say  the  reds,  greens 
and  violets  do  not  work  in  such  a  way 
that  the  same  colors  are  successively 
shown.  In  other  words  pictures  are  not 
recorded  on  either  side  through  two  red 
screens,  two  greens  and  so  on,  nor  does 
the  red  of  the  band  for  the  second  lens 
follow  the  red  of  the  first  lens.  Instead 
the  disposition  of  the  two  bands  is  such 
that  when  a  red  in  the  first  lens  is  ex- 
posed it  is  followed  by  a  violet  in  the 
second  lens  which  in  turn  is  followed  by 
a  green  in  the' first  lens,  and  again  by  a 
red  in  the  second  camera,  and  so  on. 
Consultation' of  the  diagram — ^page  296 
— will  show  how  the  two  color  film  bands 
expose  successively  when  working.  It 
is  this  arrangement  which  constitutes  the 
vital  secret  of  the  whole  invention  and 
the  discovery  of  the  system  is  a  notable 
contribution  to  our  knowledge  of  colors. 
What  really  takes  place  is  what  the  in- 
ventor terms  the  cutting  in  and  cutting 
out  of  the  colors.  The  effect  is  prac- 
tically the  same  as  obtains  when  one  uses 
the  dissolver  on  the  ordinary  magic  lan- 
tern, only  instead  of  one  picture  being 
dissolved  into  the  other  the  three  funda- 
mental colors,  red,  green,  and  violet,  be- 
come dissolved  or  blended  together, 
thereby  producing  the  thousands  of  tints 
and  hues  between  these  three  base  colors 
and  from  which  they  are  built  up. 

The  camera  works  in  the  same  manner 
as  the  ordinary  single  lens  cinemato- 
graphic instrument  by  means  of  the  sin- 
gle handle,  by  which  the  whole  of  the 
various  sections  of  the  mechanism  arc 
set  in  motion  to  perform  their  individual 
tasks.  The  shutter  is  so  designed  that 
the  period  of  exposure  of  each  lens  is 
precisely  the  same  so  that  perfect  balanc- 
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A.   Fack  of  Camera  with  Lenses  Removed.  Show- 
ing Shutter  Arrangement. 
Lens  with  the  blue  filter  is  exposed,  the  other  lens  is  shut. 


ing  of  the  images  on  either  film  is  as- 
sured. 

When  it  comes  to  the  projection,  obvi- 
ously, in  order  to  secure  the  desired 
stereoscopic  impression  true  to  nature  in 
point  of  color,  two  lanterns  must  be  used, 
one  film  for  each.  Similarly  there  must 
be  two  color  filter  bands  working  on  the 
same  endless  system.  Suitable  devices 
are  introduced  to  ensure  that,  upon  the 
insertion  of  a  new  film  picture,  the  sec- 
tions which  were  photographed  through 
a  red  color  screen  are  projected  through 
a  red  color  screen,  so  that  there  shall  be 
no  confusion  in  the  colors.  *The  same 
disposition  in  regard  to  the  two  color 
films  to  secure  the  desired  cutting  in  and 
cutting  out  of  one  color  with  another  as 
practiced  in  the  camera  is  repeated  in 
projection,  and  it  is  this  blending  which 
ensures  the  conveyance  of  an  absolutely 
truthful  representation  of  an  image  in 
natural  colors  to  the  brain.  The  two 
lenses  are  fitted  with  finely  devised  ad- 
justing screws  so  that  the  angle  of  one 
to  the  other  may  be  altered  at  will  ac- 
cording to  the  size  of  the  picture,  which 
in  turn  is  influenced  by  the  distance  be- 
tween the  screen  and  the  projector.  By 
this  means  the  illuminated  spaces  on  the 


screen  from  each  lantern  become  super- 
imposed with  absolute  precision  so  that 
when  set  in  motion  there  is  no  possibility 
of  the  two  pictures  becoming  thrown  out 
of  register,  such  as  is  sometimes  observ- 
able in  color  printing  on  paper  or  other 
fabrics.  Although  the  pictures  are  taken 
at  the  normal  rate,  viz.,  16  per  second, 
which  is  about  the  limits  of  the  receiving 
capacity  of  the  human  eye  and  brain,  it 
must  be  remembered  that  the  two  cam- 
eras working  together  give  a  total  of 
thirty-two  pictures  per  second.  This 
speed  being  repeated  in  projection — 
though  the  eye  is  deceived  to  the  extent 
that  it  appears  as  if  only  sixteen  pictures 
were  being  given  per  second — assists  in 
the  blending  .of  the  colors  to  present  the 
characteristic  impression  of  a  three 
color  image  in  accordance  with  the  laws 
of  visual  persistence. 

As  may  be  realized,  the  preparation  of 
the  color  filters  in  order  to  secure  the 
pure  absolute  fundamental  colors  of  red, 
green,  and  violet,  called  for  tremendous 
research  and  patient  experiment.  Hun- 
dreds of  filters  were  produced  by  the  in- 
ventor before  he  finally  succeeded  in 
achieving  the  ultimate  result.  In  this 
work,  however,  his  knowledge  of  spec- 
trum analysis  stood  Rim  in  valuable  stead, 
but  it  may  be  pointed  out  that  in  this 
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B.    Showing  Second  Lens  Exposed  with 
Blue  Filter. 
A  and  B  show  alternatinsr  motion  of  shutter  and  exposures. 
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phase  of  the  work  he  encountered  many 
curious  and  unexpected  results  which 
have  hitherto  been  unknown.  Once  the 
colors  became  standardized  as  it  were, 
the  work  was  comparatively  easy  and 
now  the  color 
filter  bands  can 
be  prepared  ex- 
peditiously and 
cheaply. 

Another  point 
of  importance 
moreover,  has 
been  the  great 
improvement  of 
the  sensitized 
films.  These  can 
now  be  made  as 
rapid  as  re- 
quired for  any 
speed  in  pho- 
tographing, or 
to  fulfill  any 
other  peculiar 
conditions.  The 
films  have  to 
be  subject- 
ed  to  special 
treatment 
since  that  ordi- 
narily employed 
is  quite  useless, 
because,  as  is 
well  known,  the 
colors  of  the 
three  funda- 
mental units  of  the  filter  band  are  of 
varying  light  resisting  capacity.  By 
the  special  treatment  of  the  sensitized 
surface  carried  out  on  the  lines  Mr. 
Friese-Greene  has  evolved,  the  non- 
actinic  properties  of  these  colors  are 
broken  down  somewhat,  so  that  in  the 
photographs  the  relative  color  densities 
are  produced.     In  fact  so  sensitive  are 
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the  films  rendered  that  in  the  dark-room 
work  has  to  be  carried  out  in  practical 
darkness,  the  lights  instead  of  being  of 
the  conventional  ruby  type  being  shaded 
with  superimposed  red  and  green  glasses. 
For  the  making  of  the  positives,  however, 
the  ordinary  films  may  be  used.    ,  ** 

At  first  sight  it^may  be  thoupittHaft- 
cost  of  operation  will  render  the  ^roSps^^ 
commercially  impossible.  This,  how- 
ever, is  not  the  case  since  it  is  an  out- 
standing characteristic  of  the  Friese- 
Greene  system  that  cost  of  preparing 
pictures  in  color  is  but  little  in  excess 
of  that  for  preparing  monochrome  pic- 
tures, and  certainly  cheaper  than  hand 
coloring  of  the  films,  which  is  but  crude. 
True,  owing  to  duplication  of  the  camera 
photographing  equipment,  and  the  pro- 
jector, the  capital  outlay  in  this  direction 
is  practically  doubled,  but  even  in  this 
case  the  simplicity  of  the  mechanism  en- 
ables it  to  be  manufactured  at  a  reason- 
able figure.  The  color  filter  bands  are 
inexpensive  and  with  care  have  a  long 
life.  Moreover  by  his  system  of  pro- 
jection ignition  of  the  film  is  rendered 
impossible  except  by  sheer  carelessness 
or  wantonness.  The  cost  of  photo- 
graphing in  the  colors  averages  from  50 
to  75  cents  per  100-foot  run,  but  here 
again  once  the  master  negative  is  ob- 
tained transpareiKies  can  be  multiplied 
indefinitely  and  at  the  same  outlay  as  is 
incurred  for  preparing  black  and  white 
films. 

The  general  consensus  of  opinion 
among  those  interested  in  cinematogra- 
phy and  those  in  scientific  circles  is  that 
this  stereo-chrono-cinematographic  proc- 
ess is  destined  to  supersede  the  existing 
process  ancl  will  bring  about  as  complete 
a  revolution  in  cinematography  as  the 
animated  picture  apparatus  exercised  in 
regard  to  the  antiquated  magic  lantern. 
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E.  H.  HARRIMAN'S  CAMP  AT  SAN  ANTONIO.  TEXAS. 


REMEDY  FOR  "SKY-SCRAPE RITIS'' 


By  W.  D.  HORNADAY 


H.  HARRIMAN, 
whose  greatness  in  the 
railway  and  financial 
world  makes  him  a  per- 
son of  special  interest 
to  the  masses  of  the 
people  of  this  country, 
believes  in  living  close 
to  nature.  In  order  that  his  run  down 
physical  being  and  tired  mental  faculties 
might  be  given  a  good  rest  and  relaxa- 
tion he  established  a  winter  camp  at  San 
Antonio,  Texas,  where  he  lived  in  a  tent 
for  several  weeks.  He  recuperated 
rapidly  under  the  benign  influence  of  the 
warm  sunshine,  the  pure  ozone  and  the 
outdoor  exercise  which  was  a  part  of  his 
daily  program  while  living  the  simple 
life. 

When  Mr.  Harriman  first  went  into 
camp  at  San  Antonio  he  explained  that 
while  he  occasionally  felt  a  twinge  of 
rheumatism  his  real  ailment  was  "sky- 


scraperitis."  He  had  diagnosed  his  own 
case,  he  said;  no  physician  had  been 
called  in  to  treat  him  and  he  soughj; 
nature's  cure  without  seeking  medical 
advice.  According  to  Mr.  Harriman, 
"sky-scraperitis"  is  not  a  defined  disease ; 
it  is  a  restless  and  uncomfortable  feeling 
that  comes  over  a  person  who  lives  in 
cities  away  from  the  heart  of  nature. 
Sunshine,  pure  air,  the  rippling  of  run- 
ning water,  the  songs  of  birds  and  the 
panorama  of  fields  and  groves  of  trees 
soon  restore  the  patient  to  normal  con- 
dition. 

Had  Mr.  Harriman  been  so  inclined 
during  his  stay  in  his  winter  camp  at  San 
Antonio  he  could  have  transacted  his 
multitude  of  business  affairs  with  almost 
the  same  dispatch  as  in  his  offices  in  New 
York.  Close  to  his  tent  were  private 
telegraph  and  telephone  wires  and  in- 
struments by  means  of  which  he  was 
kept  in  constant  close  touch  of  the  more 
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important  business  affairs  that  demanded 
his  attention.  By  force  of  necessity  he 
transacted  more  or  less  business  every 
day  that  he  was  in  camp,  but  he  man- 
aged to  obtain  several  hours  of  recreation 
and  rest  each  day.  He  threw  off  all 
business  cares  as  far  as  it  was  possible 
to  do  so. 

The  life  which  Mr.  Harriman  led  in 
camp  was  democratic  in  every  respect. 
He  was  accessible  to  any  and  all  visitors 


caller  to  walk  right  in.  He  talked  freely 
and  without  reserve  upon  almost  any 
topic  that  might  be  broached  except  those 
subjects  which  related  too  closely  to  his 
business  affairs. 

The  Harriman  camp  consisted  of  four 
tents,  each,  of  which  was  plainly  but  com- 
fortably furnished.  Perhaps  $200  at  the 
outside  would  represent  the  cost  of  the 
furniture  and  fixtures  of  each  tent.  The 
program  of  exercise  and  recreation  fol- 


INTERIOR  OF  TENT  TN  WHICH  E.  H.  HARRIMAN  LIVED  WHILE  RECUPERATING  FROM  THE 

STRENUOUSNESS  OF  BUSINESS  LIFE. 


at  certain  times  of  the  day  when  he  was 
not  busy  with  his  correspondence  or  in 
conference  with  officials  or  representa- 
tives of  his  railroad  or  business  interests. 
The  camp  grounds  were  unguarded  by 
police  or  detectives.  The  presentation 
of  a  card  was  not  even  necessary  in  order 
to  see  the  railway  magnate.  If  Mr.  Har- 
riman was  not  busy  he  would  invite  the 


lowed  from  day  to  day  by  Mr.  Harriman 
varied  greatly.  He  played  a  few  games 
of  golf,  rode  horseback  on  several  pleas- 
ant mornings  and  indulged  in  automobile 
rides  almost  every  day.  His  favorite 
exercise  was  walking.  He  took  long 
pedestrian  excursions  along  the  banks 
of  the  San  Antonio  river  and  to  points 
of  interest  in  the  vicinity  of  the  camp. 
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SHIP  MADE  WITHOUT  IRON 

By  ROBERT  FRANKLIN 


INDBAD  the  Sailor,  it 
will  be  remembered, 
while  pursuing  one  of 
his  eventful  voyages, 
met  with  shipwreck, 
owing  to  the  circum- 
stance that  his  vessel 
approached  too  near  to 
a  certain  mountain  of  lodestone,  much 
dreaded  by  mariners,  which,  exerting  an 
irresistible  magnetic  power,  pulled  every 
nail  and  bolt  out  of  the  ship,  causing  her 
to  fall  to  pieces. 

Against  the  possibility  of  a  misadven- 
ture of  this  kind,  while  sailing  the  seas, 
one  modem  ship,  at  all  events,  may  be 
said  to  be  adequately  insured.  She  has 
been  built,  and  is  now  being  outfitted  in 
Brooklyn  by  the  Carnegie  Institution — 
a  brigantine-rigged  yacht,  measuring  155 
feet,  6  inches  in  length  over  all,  with  a 
beam  of  33  feet,  and  a  mean  draft  of  12 


feet,  7  inches.  With  all  her  stores  and 
equipment  jon  board,  she  will  have  a  dis- 
placement of  568  tons. 

The  Carnegie,  as  she  has  been  named, 
is  a  beautiful  little  vessel,  and  is  provided 
with  every  luxury  that  can  ordinarily 
be  fovmd  on  a  millionaire's  yacht.  But 
the  really  remarkable  point  about  her  is 
that  she  has  been  constructed  in  all  her 
parts  almost  without  the  use  of  iron  or 
steel.  Even  her  planks  and  beams  are 
held  together  with  wooden  treenails  and 
bolts  and  spikes  of  copper  and  bronze. 
Her  engine  and  other  machinery  are  of 
bronze  and  brass  and  the  very  propeller 
is  of  manganese  bronze. 

All  of  this  has  directly  to  do  with  the 
fact  that  the  ship  is  built  for  the  purpose 
of  making  a  magnetic  survey  of  the 
navigable  waters  of  the  world.  It  is  a 
task  which  the  Carnegie  Institution  has 
made  peculiarly  its  own,  and  which  it 


THE  CARNEGIE.  A  SHIP  BUILT  WITHOUT  A  SINGLE  PIECE  OF  IRi 
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has  already  been  caflryif^.  fen  Kfr  W<m\ 
years.  Under  its  ^r^afctt^  \he  yacht 
Galilee  has  accompfen'ea  three  voyages 
in  the  Pacific  Ocean,  winding  in  zigzag 
fashion  among  the  archipelagoes,  ranging 
from  New  Zealand  to  Sitka,  Alaska,  and 
covering  a  total  distance  of  60,000 
nautical  miles. 

In  the  course  of  these  voyages,  the 
Galilee  made  the  first  reliable  magnetic 
chart  of  the  Pacific — ^previous  scientific 
work  in  this  line  having  been  limited  to 
occasional   and   more  or   less   desultory 


July.  From  New  York  she  will  go  direct 
to  Hudson  Bay,  and  will  make  a  series 
of  magnetic  observations  along  the  route 
of  a  proposed  line  of  steamers  through 
Hudson  Bay  from  Churchill  to  Liver- 
pool, England.  This  line  is  to  furnish 
transportation  for  the  output  of  the  vast 
wheat  fields  of  the  Canadian  Northwest. 
When  this  has  been  accomplished,  the 
ship,  early  in  1910,  will  undertake  obser- 
vations of  compass  variations  along  the 
main  tracks  of  transatlantic  navigation 
followed  by  the  ocean  greyhounds. 


"TAKING  SIGHTS"  ON  THE  GALILEE,  ON  HER  CRUISE  IN  THE  PACIFIC  OCEAN. 
Inasmuch  as  iron  was  used  in  her  construction,  the  magnetic  survey  jlid  not  find  this  vessel  quite  adequate  (or 

their  purposes. 


observations  at  points  along  the  west 
coast  of  America  and  on  the  shores  of 
a  few  islands.  With  a  view  to  future 
work,  however,  ^in' the:  Atlantic  Ocean 
and  elsewhere,  it  was  deemed  desirable 
to  build  a  vessel  that  should  be  perfectly 
adapted  to  the  business  in  all  respects — 
especially  in  the  matter  of  structural 
materials,  which,  if  of  iron  and  steel, 
would  be  likely  to  interfere  with  the 
accuracy  of  magnetic  observations  on 
board. 

Hence  the  building  of  the  Carnegie, 
which  is  expected  to  start  on  her  first 
voyage  on  or  about  the  first  day  of  this 


It  is  a  matter  of  historical  record  that, 
when  Christopher  Columbus  was  voyag- 
ing across  the  Atlantic — blundering  upon 
the  shores  of  America  on  his  way  to  the 
India  he  expected  to  find — a  cause  of 
much  discontent  among  his  sailors,  al- 
most giving  rise  to  mutiny,  was  the  fact 
that  the  compass  needle  did  not  point  in 
its  accustomed  manner  to  the  North  Star. 
Knowing  nothing  about  magnetic  varia- 
tion, they  suspected  the  cause  to  be  some 
hostile  supernatural  influence.  At  the 
present  time,  however,  mariners  are 
aware  that  such  variations  must  be 
reckoned  upon  wb^i^^r  they  may  go. 
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For  purposes  of  accurate  reckoning,  so 
necessary  to  safety  on  the  seas,  there 
ought  to  be  reliable  magnetic  charts  for 
all  the  waters  of  the  world,  showing  the 
variations  of  the  compass  needle  from 
true  north  in  every  latitude  and  longi- 
tude. But,  unfortunately,  such  charts  do 
not  exist.  Different  nations  have  under- 
taken the  work  from  time  to  time,  but 
only  in  a  very  fragmentary  and  desultory 
way.  Hence  the  great  importance  of  the 
enterprise  taken  in  hand  by  the  Carnegie 
Institution,  which,  within  ten  years  from 
this  date,  expects  to  complete  substan- 
tially a  magnetic  survey  of  the  entire 
world.  Its  results  will  be  published  in 
the  form  of  a  series  of  charts,  for  use 
by  navigators. 

There  are  a  number  of  lines  along 
which  the  compass  needle  always  points 
due  north.  Everywhere  else  it  points 
more  or  less  away.     One  of  these  lines 


The  "Dip  Circle." 

The  comiMss  set  so  as  to  point  toward  the  maffnetic  center 

of  the  earth  as  well  as  to  the  north. 


Dr.  L.  a.  Bauer  at  Work  on  the  Deck  of 
THE  Galilee. 


runs  through  the  State  of  Ohio,  about 
half  way  between  Columbus  and  Cincin- 
nati, through  the  eastern  part  of  Ken- 
tucky and  Tennessee,  through  South 
Carolina,  and  passes  out  over  the  Atlantic 
Ocean  near  Beaufort.  At  places  east  of 
the  line  the  compass  needle  turns  to- 
wards .the  west;  at  points  west  of  the 
line  its  variation  is  toward  the  east.  On 
the  northeast  coast  of  Maine  the  needle 
points  as  much  as  twenty-one  degrees 
west  of  the  true  north ;  at  Vancouver  it 
points  twenty-five  degrees  east  of  north. 
No  wonder,  then,  that  magnetic  varia- 
tions have  long  been  a  puzzle  and  an 
exasperation  to  navigators.  And,  to  com- 
plicate the  problem  still  further,  the 
magnetic  pole  is  not  stationary.  It  is 
continually  moving,  though  at  a  slow  rate 
— a  phenomenon  the  cause  of  which  is  as 
yet  unknown.  But,  owing  to  this  fact, 
the  partial  surveys  made  by  different 
governments  at  v^pQi?b|>ei9^i/^^ot 
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piece  together  satisfactorily,  as  it  were. 
Respecting  the  law  governing  this 
change,  nothing  definite  is  understood, 
but  the  scientists  of  the  Carnegie  Insti- 
tution are  trying  their  best  to  study  it 
out.  So  far,  it  is  not  even  known  in 
what  direction  the  magnetic  pole  is  mov- 
ing. 

Although  the  Carnegie  is  brigantine- 
rigged,  with  12,900  square  feet  of  sail, 
she  is  powerfully  engined  also.  The 
greatest  puzzle  in  the  building  of  her  was 
the  power  question.  Steam  would  not 
do,  because  the  requisite  plant  would  be 


J 


Measuring  the  Force  of  Magnetic  Attractiov. 

highly  magnetic.  Gasoline  or  oil  would 
not  serve,  because  the  large  quantities 
of  such  fluid  fuel  needed  for  long  voy- 
ages in  out-of-the-way  seas  might  be 
dangerous.  Accordingly,  it  was  decided 
the  only  thing  to  do  was  to  equip  the 
vessel  with  a  marine  gas-producer  spe- 
cially constructed  for  the  purpose,  capa- 


ble of  using  coal,  in  connection  with  a 
bronze  internal-combustion  engine. 

The  cylinders  of  the  engines  have  thin 
cast-iron  liners,  for  wearing  purposes, 
and  steel  cams  for  the  operating  valves. 
These,  weighing  altogether  less  than  600 
pounds,  comprise  nearly  all  of  the  steel 
and  iron  on  board  of  the  ship.  The  gas- 
producer  is  a  cylindrical  copper  shell, 
lined  with  a  special  grade  of  firebrick. 
A  shaking  grate  of  manganese  steel — 
practically  non-magnetic — supports  the 
fuel  bed.  Water  for  cooling  the  gas  is 
supplied  by  a  bronze  pump  attached  to 
the  engine  shaft.  All  fittings  and  gas- 
piping  are  of  copper  or  manganese 
bronze.  The  cylinders,  water  jackets, 
and  heads  of  the  engine  are  of  brass. 
The  engine  base,  connecting  rods,  valve 
stems,  and  igniter  box  are  of  manganese 
bronze. 

The  vessel  is  sub-divided  into  seven 
water-tight  compartments  by  six  trans- 
verse bulkheads.  If  two  of  these  com- 
partments should  be  stove  in,  she  would 
still  float.  Immediately  aft  of  the  col- 
lision bulkhead  is  the  forecastle,  with 
comfortable  space  for  eight  men,  who 
have  a  bathroom  of  their  own.  Next 
abaft  is  the  crew's  galley;  then  the  oflft- 
cers'  messroom,  staterooms,  and  bath- 
room ;  then  the  quarters  of  the  scientific 
staff,  occupying  the  full  width  of  the 
sh'p — 36  feet,  6  inches — with  wardroom, 
25  by  llyi  feet,  and  five  staterooms. 
Abaft  of  the  wardroom  is  the  steerage, 
with  galley  and  bathroom. 

The  bathrooms  on  board  are  small  but 
luxurious,  with  porcelain  tubs  and  wash 
basins.  All  the  plumbing  is  of  non- 
magnetic materials;  likewise  the  ranges 
in  the  galleys,  and  the  culinary  utensils. 
There  is  an  ice-making  and  refrigerating 
plant,  the  structural  materials  for  which 
are  bronze,  brass  and  copper.  Fresh 
water  is  carried  in  wooden  tanks  under 
the  cabin  and  floor  of  the  forecastle, 
which,  containing  6,000  gallons,  are  fitted 
with  piping  to  all  parts  of  the  vessel. 
The  balance  of  the  space  under  the  floor 
is  occupied  by  compartments  for  the 
storage  of  various  kinds  of  supplies. 

On  the  deck  is  an  observation  room, 
at  each  end  of  which  is  a  circular  ob- 
servatory, 7  feet,  8  inches  in  diameter, 
crowned  by  a  revolving  dome  of  bronze 
and  plate  glass.    The  observatories  are. 

Digitized  by  \^KJ\JWl%^ 


tHE  YACHT  GAULEE  AT  SITKA.  ALASKA.  IN  USE  BY  THE  UNITED  STATES 

MAGNETIC  SURVEY  CORPS. 

She  has  been  displaced  by  the  Carnegie, 


equipped  with  every  imaginable  instru- 
ment for  the  work  they  have  to  do,  one 
item  of  the  apparatus  being  a  "dip-circle" 
— a  magnetic  needle  swinging  on  a  hori- 
zontal axis,  with  jeweled  bearings,  which 
is  used  to  measure  the  total  magnetic  in- 
tensity and  the  amount  of  magnetic  force 
exerted  upon  the  ordinary  compass 
needles  used  on  ships.  To  determine  the 
variations  of  a  compass  at  a  given  place 
and  time,  a  standard  compass  is  em- 
ployed, with  an  azimuth  circle — the 
azimuth  enabling  the  observer  to  get  the 
bearing  of  the  sun  or  other  fixed  heaven- 
ly body.  This,  with  known  data  obtain- 
able from  nautical  almanacs  and  simple 
observations,  enable  the  watcher  of  the 
skies  to  find  the  true  north  and  south 
meridian  and  the  local  compass  varia- 
tion. 

All  the  instruments  are  so  constructed 
as  to  be  not  at  all  affected  by  the  rolling 
and  pitching  of  the  vessel.    Observations 


of  three  kinds  will  be  made,  with  a  view 
to  ascertaining  the  magnetic  variations 
of  the  compass  needle,  the  dip  of  the 
needle  toward  the  magnetic  pole,  and  the 
force  acting  upon  the  magnetized  needle. 

It  ought  to  be  explained  that  the  mag- 
netic survey  work  now  being  conducted 
by  the  Carnegie  Institution  is  by  no 
means  restricted  to  the  activities  of  a 
single  vessel,  with  its  scientific  staff.  For 
the  accomplishment  of  the  same  ends,  the 
Institution  has  now  in  the  field  two 
expeditions  in  Africa,  one  in  Persia  and 
Asia  Minor,  one  in  China,  and  has 
already  covered  part  of  South  and  Cen- 
tral America,  as  well  as  British  North 
America  and  Greenland. 

As  already  explained,  the  work,  which 
is  under  the  charge  of  Dr.  JL.  A.  Bauer — 
formerly  of  the  United  States  Coast 
and  Geodetic  Survey — ^will  be  completed 
in  about  ten  years  from  the  present 
time. 
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MACHINE  THAT  TUNNELS  THROUGH  STONE 

By  ROLAND  ASHFORD  PHILLIPS 


'O  put  a  hole  tiirough  a 
mountain   quite   as 

1*^  AI^  easily  as  ''p  li  s  h  i  n  g 
CO  your  finger  through  a 
^^  mud  ball ;  to  *  set  a 
marvelous,  almost  hu- 
man machine  against 
a  solid  breast  of  rock 
and  watch  it  eating  its  way  out  of  sight 
and  hearing,  is  the  final  accomplishment 
of  Mr.  R.  B.  Sigafoos,  a  practical  ma- 
chinist, a  former  associate  of  Thomas 
Edison,  and  long  connected  with  well- 
established  firms  in  the  manufacture  of 
labor-saving  machinery. 

.Tunneling  machines  are  by  no  means 
a  rarity,  for  since  1853  no  less  than 
sixty-nine  patents  have  been  granted  on 


these  inventions.  About  sixty  of  these 
reached  no  further  than  the  blue-print 
stage,  while  a  bare  half  dozen  were 
finally  given  birth  as  actual  working 
models.  None  of  these  six  has  proved 
a  finished  success.  Each  featured  a  new 
point  or  two,  demonstrated  a  previous 
unknown  principle,  but  lacked  that  one 
definite  essential  that  would  make  it  a 
perfect  achievement. 

Mr.  Sigafoos,  warned  by  these  previous 
failures,  went  to  work  on  virgin  grounds. 
And  today  his  eight  foot  machine,  now 
at  work  in  Colorado,  and  which  the 
writer  was  fortunate  enough  to  witness 
in  actual  operation,  proves  that  his 
theory  is  the  right  one,  and  that  his 
method  of  driving  bores,  either  for  min- 
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THE  TUNNEL  DIGGER  AS  SEEN  FROM  THE  REAR.  SHOWING  THE  MOTOR 
The  machine  is  operated  by  one  man. 
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ing    or    irrigation    purposes    will    com- 
pletely revolutionize  all  tunnel  work. 

Recent  tests  have  shown,  exactly  as 
the  inventor  prophesied,  that  an  inch 
penetration  for  every  minute  run  was 
not  a  difficult  achievement.^  Five  feet  an 
hour,  through  solid  rock,  is  a  statement 
sufficiently  startling  to  cause  any  reader 
to  sit  up  and  take 
notice.  

The  machine 
proper  weighs 
twenty-nine  tons 
and  is  eighteen  feet 
in  length.  Upon 
this  huge  frame 
the  ten  crushing  or 
cutting  heads  are 
'carried,  each  of 
these  being  on  a 
four  inch  horizon- 
tal shaft  and  work- 
ing on  the  same 
idea  as  the  stamps 
in  a  stamp  mill,  the 
blows  being  lent  by 
a  spring  instead  of 
force  of  gravity,  as 
in  the  former  in- 
stance.   The  entire 

machine  revolves,  and  in  doing  so  cuts 
a  full  bore,  clean.  .  The  , cuttings, 'or 
muck  are  flushed  from  the  breast 
and  back  to  the  tunnel-mouth,  by 
means  of  a  three  -Inch  stream  of  water 
under  forty  pounds  pressure.  This  water 
is  fed  through  a  central  shaft  and  dis- 
charged through  *a  spray-head,  which 
same  holds  ten  fi^^-eighths  inch  nozzles 
and  these  direct  a  fconstant  stream  beside 
each  cutting  head."  The  whole  machine 
revolves  on  "feet-  wheels,"  there  being 
sixteen  pairs  in  all.  The  axtes  on  these 
wheels  are  arranged  so  they  can  be  set 
at  will,  in  order  that  the  wheels  will  not 
track, 'but  instead,  describe  helical  path^. 
and  thus  move  the  machine  forward  or 
backward,  at  any  desired  speed.  The 
great  weight  of  the  machine  keeps  it 
rever  pushing  forward  like  a  huge  screw. 

Should  one  of  the  crushing  heads 
break  or  wear  out,  the  axles  of  these 
"feet  wheels"  are  set  at  a  reverse  angle 
and  the  machine  promptly  backs  out  a 
sufficient  distance  to  allow  the  men  to 
go  through  the  framework,  gain  the 
space  between  the  breast  and  the  stamps, 


The  Rotary  Tunnel  Machine  After  It  Has  Well 

'  Eaten  Its  Way  Into  the  Rock, 
,    The  hoso  carries  the  water  required  in  drillinfr  to  the 
face  of  the  drift. 


and  attend  to  matters.  It  may  be  noted 
right  here  that  this  is  the  only  tunnel 
machine  so  equipped. 

The  rear  ends  of  the  cutter  shafts 
carry  tappets  which  are  acted  upon  by  a 
revolving  cam.  This  draws  back  the 
tappets  and  releases  them.  The  drop  can 
be  varied  to  either  four,  eight  or  twelve 
inch,  by  simply 
changing  the  cam. 
Eight  of  the  ten 
crushing  heads  are 
on  the  outside  of 
the  revolving  front, 
while  two  are  in 
the  c  e  n  t  e  r.  The 
cam  has  a  long 
barrel-like  hub 
which  permits  the 
central  shafts  to  be 
brought  back  by 
their  cam  without 
interfering  with 
the  larger  one. 
Diametrically  o  p- 
posite  cutters 
strike  at  the  same 
time.  The  capi 
proper  is  five  feet 
in  diameter. 
The  springs  which  strike  the  blow  are 
five ,  feet  long,  six  and  one-half  inches 
in  diameter  and  made  of  inch  steel.  To 
prevent  the  cutters  from  pounding  the 
front  head  *  when  the  machine  is  back 
from  the  breast,  a  buffer  spring  is 
utilized. 

The  cutting,  or  crushing  heads  are 
two  feet  in  diameter  and  five  inches 
thick,  striking  a  blo^y  of  four  thousand 
pounds,  two  hundred  times  a  minute, 
meaning  a  grand  total  of  eight  million 
pounds  expended  against  the  breast  of 
the  tunnel  each  sixty  seconds.  Each 
head  needs  but  to  crush  the  thickness  of 
a.^heet/of  writing  paper  in  order  to 
accomplish  this  penetration  of  an  inch  a 
minute.  The  harder  and  more  stubborn 
the  rock  the  better — in  fatt  the  same 
rate  of  speed  cannot  be  held  in  soil  or 
soft,  clay-rock. 

These  heads  have  a  series  of  blunt 
teeth,  for  the  idea  that  is  carried  out  is 
to  pulverize  the  rock  instead  of  to  cut 
it.  The'  heads  revolve  about  the  axis  of 
the  machine  as  they  strike,  thus  produc- 
ing a  grinding  mj;^^^^  69^^^^^^^,^^  of 
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the  breast.  In  this  one  unique  respect 
this  rotary  machine  differs  from  all 
others,  and  in  this,  too,  lies  the  secret  of 
its  success.  A  sharp  edge  can  never  be 
used  to  any  advantage  without  the  con- 
stant halting  and  sharpening. 

The  machine  is  operated  by  a  one 
hundred  and  fifty  horse-power  motor, 
although  a  sixty-five  power  one  is  suffi- 
cient when  once  in  motion;  and  as  this 
motor  is  mounted  on  wheels  and  of 
course  follows  the  cutting  head,  the 
necessity  of  extensive  power  houses  is 
done  away  with.  Only  two  men  are  re- 
quired for  each  machine,  a  driver  or 
motorman,  and  a  helper.  A  single  lever 
controls  all  movements. 

During  the  recent  severe  tests  the  in- 
ventor considered  the  idea  of  increasing 
the  weight  of  the  machine,  in  order  to 
better  overcome 

the    force    of    the       

continuous  two 
ton  blows.  This 
rotary  machine  al- 
ready weighs  ten 
times  as  much  as 
any  other,  yet 
hopeful  inventors 
talk  of  boring  a 
tunnel  with  a  ma- 
chine that  weighs 
but  a  few  thousand 
pounds.  These 
tests  have  shown 
the  utter  impossi- 
b  1 1  i  t  y  of  such  a 
model  to  work. 

The  amount  of 
money,  labor  and 
time  to  be  saved  by 
this  new  tunnel 
machine  is  almost 
incredible,  unless 
one  takes  it  item 
by  item.  In  the  first 
place  there  will  be 
no  further  need  of 
expensive  timber- 
ing, for  the  ma- 
chine cuts  the  walls  as  smooth  as  dressed 
marble,  instead  of  shattering  them  by 
heavy  and  constant  explosions.  Next, 
all  powder  and  fuse  are  saved,  and  any 
miner  will  tell  you  that  this  is  fully  a 
third  of  the  cost  of  putting  in  a  bore. 
And  lastly,  but  as  important  as  any  of 


the  former,  there  will  be  absolutely  no 
danger. 

In  the  matter  of  wages,  two  men  can 
run  the  machine  a  single  shift  of  eight 
hours.  Working  twenty-four  hours  a 
day,  and  using  three  shifts  means  a  total 
of  about  $24.  As  it  stands  today,  in 
running  the  ordinary  tunnel,  say  four  by 
seven  feet,  there  is  needed  two  drill  men, 
a  mucker,  several  timber  men  and  pos- 
sibly one  or  more  others,  bringing  the 
total  in  wages  alone  up  to  $65.  Now 
this  latter  crew  in  their  twenty-four 
hours  can  cut  about  twelve  feet,  making 
each  foot  cost  close  around  seven  dol- 
lars. This,  mind  you,  for  wages  alone, 
and  not  for  the  expensive  supplies.  This 
tunnel  machine,  costing  for  labor,  but 
$24,  will,  in  the  same  length  of  time, 
cut  120  feet,  at  the  cost  of  but  twenty 
cents  a  foot.  The 
immense  amount 
of  saving  is  too 
plain  to  need  fur- 
ther examples. 

If,  in  boring  a 
long  tunnel  a  pay 
vein  is  run  across, 
the  pulp,  or  muck, 
which  is  washed 
out  by  the  water, 
can  be  run  out 
onto  a  large  con- 
centrating table  at 
the  tunnel  -  mouth, 
a  rough  separation 
made,  and  then, 
running  these  con- 
centrates on  over  a 
standard  table,  ev- 
ery bit  of  color  can 
be  saved. 

It  is  not  neces- 
sary, as  one  might 
first  surmise,  to 
operate  the  timnel 
machine    on   new 
properties.     This 
rotary    can    easily 
be  taken  to  pieces, 
packed  any  distance,  lowered  into  any 
shaft  and  set  up  again  in  the  drift  ready 
for  work. 

For  irrigating  and  ordinary  mining 
and  drainage  work,  the  eight  foot  ma- 
chine is  practical,  but  for  work  requiring 
a  larger  bore,  suc^g^sj^^r^^^ppel, 


R.  B.  SiGAFoos.  Inventor  of  the  Rotary  Tunnel 
Machine. 


A  FRONT  VIEW  OF  THE  TUNNEL  DIGGER.  SHOWING  THE  TEN  HUGE  STAMPS  AND  THE  SERIES 
OF  WHEELS  WHICH  CARRY  THE  MACHINE  IN  ITS  ROTARY  MOTION. 


an  eighteen  foot  machine  is  necessary. 
These  latter  rotaries  are  eight  feet 
longer  than  the  smaller  size,  have  thirty- 
six  stamping  heads,  each  of  which  is 
twenty-seven  inches  in  diameter.  In 
finishing  a  railroad  tunnel,  of  course  the 
bottom  would  have  to  be  squared,  but 
this  work  would  prove  very  simple,  and 
would  lower  the  bottom  four  feet.  This 
result  would  make  the  bore  eighteen  feet 
wide  and  twenty-two  feet  high.  Two 
eight  foot  machines  working  side  by  side 
could  be  utilized  if  necessary-r-or  even 
three.  There  is  practically  no  bounds 
to  the  size  of  the  tunnel,  providing  there 
is  mountain  enough. 

The  immediate  uses  to  which  this 
rotary  tunnel  machine  could  be  put  are 
so  many  and  varied  that  no  one  could 
well  describe  a  tenth  of  them.  However 
.the  first  and  foremost  of  these  will  in- 
stantly be  recalled  to  the  American  mind 
-^namejy,  the  Panama  Canal.  Already 
tTie  Isthmian  Canal  Commissioners, 
quick  to  see  the  immense  advantage 
gained  by  this  new  invention,  have  asked 
Mr.  Sigafoos  to  submit  bids  on  finishing 
the    great    Culebra    Cut,    which,    when 


completed  will  be  over  seven  miles  long, 
two  hundred  and  ten  feet  deep  and  two 
hundred  feet  wide  at  the  bottom.  And 
the  inventor's  statement  of  the  fact  that 
he  can  save  the  government  something 
like  twenty-four  millions  in  money,  and 
at  least  four  years'  time  can  not  be  easily 
disputed  when  one  has  witnessed  the 
machine  in  actual  operation. 

Subways,  similar  to  those  cut  out  of 
solid  rock  in  New  York  City,  can  be 
bored  almost  while  we  wait,  at  a  frac- 
tion of  their  former  cost  and  without 
the  stupendous  preparations  and  vast 
amount  of  trouble  and  danger. 

Water  can  now  be  brought  in  irom  a 
thousand  different  sources  through 
what  previously  proved  to  be  impossible 
barriers;  and  that  which  is  now  but  a 
limitless  stretch  of  sand  and  sagebrush 
will  ultimately  become  a  farmer's  para- 
dise. 

For  the  famous  Moffat  Road,  running 
from  Denver  to  Salt  Lake,  has  been 
built  a  temporary  track  over  the  Great 
Divide,  reaching  the  elevation  of  over 
thirteen  thousand  feet,  while  the  comple- 
tion of  the  monster  tunnel  is  awaited. 
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which  will  cut  under  the  entire  range 
and  shorten  the  trip  to  the  west  coast  by 
at  least  twenty-four  hours.  The  con- 
tractors on  this  gigantic  undertaking  im- 
mediately saw  the  advantage  of  this 
rotary  tunnel  machine  and  have  entered 
proposals  for  their  installation..  And 
what  aopeared  to  be  a  ten-year  job  will 


now  be  accomplished  in  less  than  two 
years. 

And  in  this  final  paragraph  it  is  not 
amiss  to  say,  and  not  too  broad  a  state- 
ment to  make,  that  this  new  rotary  tun- 
nel machine  will  accomplish  in  one 
month  what  previously  took  a  year,  and 
at  fully  one-half  the  present  cost. 


^r^fi 


NEW  TYPE-SETTING  MAGHir#  :; 

'  iVL\KESo-GRE AT  SPEED  RECORD 

-■»"  -■ .     ' 
By  ;K,  H.  HAMILTON 


50  build  a  type-setting 
machine  that  would 
use  ready-made*  type 
and  thus  do  away  with 
the  use  of  melted  metal 
and  power,  has  been 
the  ambition  of  quite  a 
number  of  inventors 
some  time  past.  Many  difficulties, 
however,  have  beset  their  path  to  suc- 
cess, but  A.  G.  Baker,  the  inventor  of 
a  new  type-setting  machine,  seems  to 
have  overcome  the  many  difficulties  and 
now  has  on  exhibition  a  machine  which 
not  only  operates  without  power  or  fire, 
but  will  set  foundry-made  type  faster 
than  any  other  machine  of  its  kind  thus 
far  produced. 

The  machine  is  a  very  compact  one 
measuring  only  sixteen  inches  long,  six- 
teen inches  wide  and  twenty-eight  inches 
high,  yet  it  has  a  capacity  of  ten  lines  a 
minute  of  ordinar}'  one  column  length 
to  six  lines  a  minute  of  the  fastest  ma- 
chines now  in  use.  Technically  speaking, 
it  will  set  10,000  ems  an  hour,  as  against 
older  machines  6,000  to  7,000.  Its 
weight  is  only  I25  pounds. 

The  upright  portion  of  the  machine, 
called  the  magazine,  consists  of  ninety 
channels,  containing  the  different  letters 
of  the  alphabet,  punctuation  marks  and 
other  characters  used  in  printing.  Each 
channel  is  just  wide  enough  to  contain 
the  character  allotted  to  it  without  allow- 


ing it  any  more  room  than  is  necessary 
to  slide  up  and  down  easily.  The  chan- 
nels are  entirely  independent  of  each 
(Aher  st>  thaft  anyoiife  of  them  can  be 
fem wed -ir^ithe^ -machine- instantly  if 
desired  without ^drsturWiig"  the  Others. 

The  first  channel  at  the  right  is  eight 
inches  long  and  each  succeeding  one  is 
one-eighth  of  an  inch  longer,  thus  mak- 
ing the  lower  end  of  the  magazine  in- 
clined from  right  to  left,  the  top  being 
level. 

The  type  is  set  by  pressing  the  keys  on 
a  key  board  similar  to  other  type-setting 
machines.  When  a  key  is  pressed  it 
operates  a  plunger  which  enters  its  cor- 
responding channel  from  the  rear  and 
pushes  the  lower  piece  of  type  out  into 
th?  inclined  guide  plate  in  front,  whence 
it  is  carried  by  gravity  to  the  assembling 
point. 

The  guide  plate  is  so  tilted  that  those 
characters  which  are  farthest  from  the 
assembling  point  will  travel  fastest  when 
released  from  the  magazine,  because  of 
the  greater  inclination  of  the  plate  at 
that  end,  while  those  nearer  travel  more 
slowly  so  that  all  arrive  at  the  assembling 
point  in  the  same  time.  This  enables  one 
to  operate  the  machine  very  rapidly 
without  danger  of  transposing  letters. 

As  the  letters  reach  the  angle  in  the 
guide  plate  at  the  lower  left  hand  comer, 
an  ingenious  piece  of  mechanism  places 
each  letter  on  its  feet  in  a  line  ready  for 
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removal   at   such   time   as   may  be   de- 
sired. 

One  of  the  most  interesting  features 
about  the  machine  is  the  distributing 
device  which  operates  to  and  fro  on  the 
top  of  the  magazine,  similarly  to  the 
carriage  of  a  typewriter.  This  part  of 
the  machine  contains  a  number  of  chan- 
nels like  those  of  the  magazine.  In  each 
channel  a  line  of  type  is  placed  for  dis- 
tribution and  the  distributer 
moves  across  the  top  of  the 
magazine  one  space  at  a 
time,  actuated  by  the  mo- 
tion imparted  to  the  keys 
in  setting  the  type. 

At  the  top  of  each  chan- 
nel of  the  magazine  and 
extending  about  one-third 
of  the  way  across  the  open- 
ing are  steel  strips,  calleJ 
"wajds."  Each  ward  has 
a  number  of  protuberances 
upon  its  surface  corre- 
sponding in  shape  to  a 
number  of  nicks  on  the  side 
of  each  type  character.  The 
ward  and  its  corresponding 
type  character  will  fit  each 
other  perfectly,  but  neither 
will  fit  any  other  except  its 
own  counterpart.  As  the 
distributer  passes  across 
the  top  of  the  magazine 
each  piece  of  type  is  tested 
against  the  wards  until  it 
eventually  finds  its  corre- 
sponding ward  and  falls 
into  its  own  channel. 

In  this  way  type  may  be 
distributed  by  the  operator 
without  any  extra  effort  on 
his  part,  coincident  with 
the  setting  of  a  new  form. 

The  machine  is  so  con- 
structed that  it  will  set  all 
standard  sizes  and  styles  of 
type,  but  type  having  dif- 
ferent sized  bodies  cannot 
be  used  in  the  same  machine, 
ing  the  same  sized  body  but 
face,  however,  may  be  used  indiscrimin- 
ately. 

The  fact  that  the  machine  requires  no 
power  for  its  operation  and  no  gas  or 
other  heat  for  melting  metal,  makes  it 
particularly  well  adapted  for  the  use  of 


country  newspapers  which  have  been  un- 
able heretofore  to  adopt  such  conveni- 
ences because  these  facilities  were  lack- 
ing. Its  size  and  weight  also  permit  it 
to  be  moved  about  the  office  as  necessity 
demands. 

The  simplicity  of  the  machine  is  also 
a  strong  point  in  its  favor.  While  it  is 
not  easily  gotten  out  of  order,  still  if 
such  a  thing  should  occur,  the  services 


Type  hav- 
a  different 


The  New  Type-Setting  Machine. 

of  a  skilled  mechanic  are  not  required  to 
repair  it,  such  repairs  being  easily  made 
by  the  operator. 

The  machine  is  most  advantageously 
operated  by  two  men.  One  setting  the 
type  and  the  other  spacing  the  lines,  or 
justifying  them  as  it  is  called.  Correc- 
tions  in  proof  are  more   readily  made 
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from  the  ordinary  case  of  type,  as  this 
method  requires  less  time  than  making 
changes  on  any  type-setting  machine. 

Throughout  the  tests  thus  far  made 
with  the  machine  by  printers  and  type- 
setting machine  operators  from. various 
parts  of  the  country  nothing  but  words 


of  praise  have  been  said  of  it,  and  the 
inventor  has  received  many  letters  of 
congratulation  both  from  this  country 
and  abroad.  There  is  every  reason  to 
beHeve  that  the  machine  will  find  a 
ready  sale  when  it  is  placed  upon  the 
market. 


FIRST  AMERICAN  MONORAIL 

By  P.  HARVEY  MIDDLETON 


I  FEW  miles  from  New 
York  they  are  just 
starting  to  build  a  little 
line  which  threatens  to 
revolutionize  railroad- 
ing in  this  country,  and 
to  relegate  to  the  scrap- 
pile  the  two-truck  rail- 
road, the  ponderous  coal-eating  locomo- 
tive,  and   the   big   heavy   eight-wheeled 


cars,  as  companions  to  the  stage  coach 
and  the  paddle-wheel  steamboat.  It  is 
America's  first  monorail  rdad,  and  in  a 
few  months'  time  this  pioneer  of  the 
novel  single-track  system  will  be  carry- 
ing passengers  between  Bartow  Station 
on  the  New  Haven  line  and  City  Island 
— a  distance  hitherto  covered  by  ancient 
horse  cars. 
The  monorail  cars,  with  their  cigar - 


THE  MONOR.AIL  HAS  POINTED  ENDS  TO  LESSEN  AIR  RESISTANCE. 
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shaped  ends,  will  be  fifty  feet  long  and 
six  and  a  half  feet  wide,  and  will  run 
on  four  wheels  placed  under  the  car 
tandem  fashion,  two  on  each  end,  each 
wheel  having  double  flanges  and  being 


It  is  claimed  that  this  American  system 
of  overhead  guide  wheels  and  the  single 
rail  beneath  the  car  result  in  possibilities 
of  high  speed  without  oscillation  and  a 
saving  in  power.     It  differs   from  the 


LOOKING  DOWN  ON  TOP  OF  THE  MONORAIL  CAR. 
This  view  shows  the  overhead  guide-rails  to  advantage. 


driven  by  two  separate  motors — eight 
motors  in  all.  These  wheels  run  on  a 
single  rail  spiked  to  concrete  ties.  Above 
the  car  at  each  end  is  a  flexible  arm 
connected  with  an  X-shaped  truck,  each 
truck  containing  four  guide  wheels, 
which  run  in  two  L-shaped  overhead 
rails  so  arranged  that  the  guide  wheels 
cannot  leave  the  rails  without  taking 
something  apart.  These  guide  rails, 
which  are  kept  a  uniform  distance  of 
thirty  inches  apart,  conduct  the  elec- 
tricity, leaving  the  single  running  rail 
safe  to  animal  and  human  life. 


Ffench  and  English  systems,  all  of  which 
require  the  use  of  guide  rails  beneath 
the  car  in  addition  to  the  running 
wheels,  and  also  from  the  German  sys- 
tem, in  which  the  carrying  rail  is  over- 
head, the  car  hanging  suspended  under- 
neath. 

The  dominating  principle  of  the 
American  monorail  is  that  the  weight  of 
the  car  and  its  load  is  transmitted  to  the 
single  rail  beneath  the  car,  while  the 
horizontal  forces,  such  as  result  from  un- 
equal loading,  centrifugal  force,  and  side 
winds,  are  transm^^^J^^  .^fij^li^ad 


:^u^\ 


THE  SIDE  DOOR  IS  ALSO  A   USEFUL  FEATURE  OF  NEW  DESIGN. 


^uide  wheels.  In  effect  this  results  in 
the  car  being  securely  fastened  to  the 
overhead  guide  rails,  while  the  double 
flange  wheels  beneath  the  car  give  it  a 
firm  grip  on  the  single  rail.     . 

It  is  in  reality  a  railroad  with  cars 
built  to  operate  on  the  principle  of  the 
bicycle,  and  will  meet  electricity  half  way 
in  its  tremendous  speed  qualities,  which 
the  present  ponderous  cars  with  their 
parallel  rows  of  wheels — a  relic  of  the 
primitive  ox  cart— can  never  do.  It  is 
impossible  to  maintain  a  pair  of  rails 
exactly  horizontal :  there  must  inevitably 
be  a  jerking  of  the  train  from  side  to 
side,  which  at  high  speed  becomes  ex- 
ceedingly dangerous,  because  whenever 
the  level  is  not  perfect  there  is  a  tendency 
created  to  lateral  impact  against  one  rail 
or  the  other. 

It  has  been  said  by  some  of  the  world^s 
greatest  engineers  that  a  speed  of  over 
one  hundred  miles  an  hour  can  be  ob- 
tained by  the  American  monorail  with 
absolute  comfort  and  safety,  at  a  first 
cost  of  thirty  per  cent  less  than  standard 


gauge  railroads,  and  a  saWng  of  over 
twenty-five  per  cent  in  operating  and 
maintenance.  As  the  Hon.  John  H. 
Starin,  former  vice-president  of  the 
Rapid  Transit  Board,  says,  to  put  elec- 
tricity on  our  present  unwieldy  cars  is 
like  hitching  a  thoroughbred  with  a  dray 
horse.  They  don't  belong  together.  The 
monorail- goes  naturally  with  electricity. 
It  is  equal  to  it.  Once  we  have  these 
two  properly  harnessed  there  is  no  doubt 
we"  shall  make  new  and  astonishing 
achievements  in  every  branch  of  land 
transportation.  Steam  trains  and  two- 
rail  electric  trains  can  be,  and  often  are, 
run  eighty  miles  an  hour  or  faster,  but 
it  is  only  by  a  vast  expenditure  of  power, 
invariably  producing  a  great  strain  on 
engines  and  cars,  rapidly  destroying 
roadbeds  and  bridges,  and  always  accom- 
panied by  a  great  element  of  danger  ever 
increasing  with  the  speed. 

The  monorail  car  can  make  one  hun- 
dred miles  an  hour  with  ease  and  safety, 
and  being  economical  it  is  likely  soon  to 
be   in  great  demand,   multiplying  ideal 
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means  of  communication.  The  forward 
motion,  together  with  the  gyroscope-Hke 
force  of  the  driving  wheels,  will  maintain 
perpendicularity  without  the  help  of  the 
guide  rails,  which  are  in  reality  merely 
safeguards  when  the  car  is  at  rest,  and 
give  it  proper  lean  at  curves.  The  mono- 
rail car  loaded  with  passengers  is  much 
lighter  than  a  loaded  car  of  the  same 
passenger  accommodation  of  the  present 
type,  and  consequently  possesses  corre- 
sponding economy  in  the  power  required 
to  drive  it  at  a  given  speed.  According 
to  railroad  men,  from  fifteen  to  thirty 
per  cent  of  the  power  used  to  operate 
trains  is  lost  in  the  sideways  swinging 
motion  of  the  cars.  The  monorail  train 
will  have  a  straight  ahead  motion  with- 
out any  side  swing. 


A  striking  advantage  of  the  new 
system  is  that  it  can  be  built  almost  any- 
where in  a  narrow  city  street,  because  it 
has  only  one  rail  and  takes  up  very  little 
room.  It  can  be  built  without  regard  to 
the  hard  problem  of  grades,  and  can  be 
laid  down  in  rough  and  inaccessible 
country,  and  can  be  operated  during 
snow  or  sleet  with  much  more  efficiency 
than  can  be  obtained  by  any  other  system. 
It  is  claimed  that  Br  monorail  line  can  be 
established  between  any  two  towns  at  a 
fare  rate  of  half  a  cent  a  mile  and  a  speed 
of  one  hundred  miles  an  hour,  which 
ought  to  satisfy  even  this  hurrying  age. 
Magnetic  brakes  will  stop  the  cars  in 
emergencies  in  half  the  distance  required 
by  air  brakes.  Certainly  the  monorail 
would  seem  to  be  the  coming  car. 
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FINDING  AND  CUTTING  OF  THE 

GREAT  CULLINAN  DIAMOND 

By  FRANK  N.  BAUSKETT 


'  HE  Cullinan  diamond 
which  was  recently 
presented  to  King  Ed- 
ward of  England  by 
the  Transvaal  govern- 
ment on  the  occasion 
of  his  sixty-sixth  birth- 
day is  the  largest,  the 
most  brilliant  and  flawless  diamond  in 
existence. 

In  the  original  state  the  Cullinan  dia- 
mond weighed  3,253^  carats,  or  over 
one  and  one-third  pounds.  In  the  process 
of  cutting  and  polishing  it  was  divided 


Cutting  thf  Cullinan  Diamond  in  Two. 


as  follows :  A  pendeloquem  or  drop  bril- 
liant, weighing  516j/^  carats,  2.322  inches 
long  and  1.791  inches  across;  a  square 
brilliant,  weighing  309 J4  carats,  1.771 
inches  long  by  1.594-  broad;  a  pen- 
deloque,  weighing  92  carats;  a  square 
brilliant,  62  carats;  a  heart-shaped  bril- 
liant, 18j^  carats;  a  marquise  brilliant, 
11^  carats;  a  marquise  brilliant,  8  9/16 
carats;  a  square  brilliant,  6^^  carats;  a 
pendeloque,  4  9/32  carats;  96  brilliants, 
weighing  7}i  carats,  and  a  quantity  of 
unpolished  "ends"  weighing  9  carats. 
The  first  and  second  of  these  stones 
are  by  far  the  largest  in 
existence.  Even  the  second 
one  is  much  bigger  than 
the  previously  known  bril- 
Hants,  viz.,  the  Jubilee, 
weighing  239  carats,  while 
beside  either  of  them  so 
famous  a  jewel  as  the 
Kohinoor  sinks  into  com- 
p  a  r  a  t  i  V  e  insignificance, 
since  its  weight,  106  1/16 
carats,  is  little  more  than 
one-third  of  that  of  the 
smaller,  or  one-fifth  that  of 
the  larger.  Moreover,  the 
stones  are  not  more  distin- 
guished for  size  than  for 
quality.  All  of  them  from 
the  largest  to  the  smallest 
are  absolutely  without  flaw 
and  of  the  finest  extra  blue- 
white  color  existing. 

In  its  rough  state  the 
Cullinan  was  irregular  in 
shape,  and  it  was  without 
doubt  only  part  of  a  much 
larger  stone,  for  there  were 
indisputable  evidences  that 
on  three  sides  large  pieces 
had  been  broken  off.  In 
fact,  by  many  of  the  ex- 
perts who  handled  it  it  is 
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believed  that  it  was  only  a 
small  piece  of  a  very  much 
larger  stone,  but  there  was 
less  possibility  of  recon- 
structing it  than  to  recon- 
struct the  statue  of  Venus 
de  Milo.  Perhaps,  however, 
the  mystery  may  some  day 
be  solved  by  the  other 
pieces  of  the  stone  being 
found. 

In  recent  years  when 
large  stones  were  discov- 
ered it  has  been  a  problem 
as  to  what  disposition 
should  be  made  of  them. 
This  was  notably  so  in  the 
case  of  the  Jubilee  and  the 
Excelsior,  but  when  the  CuUinim  was 
discovered  the  problem  was  further 
complicated  for  it  was  out  of  the  ques- 
tion that  any  individual  buyer  could 
be  found  for  it,  as  its  value  in  the  rough 
was  three-quarters  of  a  million  dollars — 
in  other  words  the  stone  was  priceless. 
Of  course  it  could  have  been  broken  up 
into  marketable  size  pieces  but  such  a 
course  would  have  greatly  diminished  its 
value;  and  so  pending  a  decision  of  the 
best  adjustment  to  te  made  of  it  the 
diamond  as  large  as  a  tumbler  was  sent 
to  London  to  repose  in  the  vaults  of  the 


Two  Views  of  the  Original  Stonh. 

Rough  Syndicate  for  safe  keeping.  Then 
the  Transvaal  government  conceived  a 
happy  thought  of  presenting  the  gem  to 
King  Edward,  and  so  the  historic  pebble 
becomes  the  property  of  the  Crown  of 
England. 

After  the  decision  was  reached  to  pre- 
sent the  King  with  the  diamond  the 
serious  question  arose  as  to  the  manner 
in  which  it  should  be  cut  and  polished, 
for  an  unpolished  stone  to  the  unprac- 
ticed  eye  has  about  the  same  luster  as  a 
piece  of  camphor.  With  this  end  in  view 
the  great  diamond  firm  of  J.  Asscher,  of 


THE  STONE  CLEFT  INTO  SEVERAL  PARTS. 
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THE  MEMBERS  OF  THE  ASSCHER  FIRM  STUDYING  THE  BEST  METHOD  OF  SPLITTING  THE 

CULLINAN  DIAMOND. 


Amsterdam  and  Paris,  was  brought  into 
requisition. 

This  firm«was  originally  started  by  the 
father  of  the  present  manager,  who  de- 
scended from  a  long  line  of  diamond 
workers.  This  diamond  factory  is  the 
largest  of  its  kind  in  the  world,  and 
surely  the  best  adapted  to  have  under- 
taken such  a  complicated  and  intricate 
work  as  the  cleaving  and  polishing  of  a 
diamond  such  as  the  Cullinan.  The  stone 
was  consequently  turned  over  to  the 
Asschers  to  do  with  it  as  their  good 
judgment  might  dictate.  After  the  dia- 
mond was  received  at  the  factory  it  was 
photographed  in  all  possible  positions. 
And  after  a  long  and  tedious  examina- 
tion and  consultation  it  was  found  that 
two  important  and  other  minor  flaws 
existed  in  the  stone  which  made  it  neces- 
sary that  it  be  cleaved  in  certainly  two 
and  perhaps  more  pieces.  Such  a  task 
carried  a  responsibility  that  even  the 
most  expert  diamond   cutter   would   be 
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reluctant  to  assume,  but  it  was  decided 
that  of  all  the  diamond  experts  in 
Amsterdam  Joseph  Asscher  was  the  one 
who  could  best  be  trusted  with  the  work. 
Casts  were  made  of  the  stone,  both  in 
clay  and  in  crystal,  and  numberless  ex- 
periments were  made  in  cleaving  these 
casts  in  order  to  ascertain  what  would 
happen  when  the  original  stone  was 
cleaved.  The  master  hand  was  soon  in 
possession  of  just  what  was  necessary 
to  be  done.  Two  incisions  were  made 
with  an  American  sawing  machine  along 
the  grain  to  a  depth  of  one-half  to  three- 
quarters  of  an  inch,  and  when  the  fateful 
day  arrived,  Asscher  with  a  specially 
constructed  knife-blade  made  of  the 
finest  steel,  and  covered  up  to  the  neck 
with  an  apron  to  save  any  of  the  flying 
precious  pieces,  inserted  it  into  the  slit 
and  with  two  terrific  blows  cut  the  stone 
in  twain  exactly  along  the  grain  and 
through  the  flaws  precisely  at  the  point 
he  had  calculated.     Such  good  fortune 
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does  not  always  follow  the  cleaving  of  a 
diamond.  It  sometimes  happens  that 
when  the  stone  is  struck  with  the  blade 
that  cleaves  it,  instead  of  splitting  along 
the  grain,  it  flies  into  a  number  of  pieces. 
Imagine  then  Asscher'js  jay  when  his 
""Work  was  successfully  executed  and  he 
saw  in  two  of  the  pieces  possibilities  of 
making  two  diamonds  larger  than  any 
stone  before  dreamed  of.  lYi  speaking 
afterwards  of  his  achievement  he  was 


the  precious  stones  being  ground  into 
shape  on  a  mammoth  disc  revolving  at 
the  rate  of  2,700  revolutions  a  minute. 
In  the  enclosures  he  was  guarded  by  two 
detectives  and  another  stood  at  the  door 
barring  the  entrance  to  any  one.  The 
prcgess  as  may  be  imagined  was  intensely 
absorbing,  for  the  slightest  mistake 
would  have  meant  the  loss  of  thousands 
of  dollars,  and  more  than  that  the  repu- 
tation   of   the    diamond    firm.     But   the 


THE  STONES  AFTER  COMPLETION. 


asked  if  he  had  not  felt  nervous  before 
striking  the  fateful  blows ;  but  he  replied 
that  it  was  only  after  his  work  was  ac- 
complished that  he  realized  what  strain 
he  had  been  under,  and  for  three  nights 
never  closed  his  eyes. 

After  the  operation  of  cleaving  the 
stone  was  completed  the  question  of 
polishing  it  came  up.  A  specially  built 
room  for  the  polishing  was  constructed, 
and  it  was  there  that  the  now  celebrated 
Koe  took  up  his  quarters,  and  for  nine 
months  from  seven  in  the  morning  until 
nine  o'clock  at  night,  without  interrup- 
tion, and  every  day  in  the  week  except 
Saturday,  he  stood  to  his  task  watching 


faithful  Koe  stood  to  his  task  day  in  and 
day  out,  hour  after  hour,  watching  with 
jealous  care  his  charge,  until  the  disc 
ceased  to  revolve  and  his  work  was  done, 
one  of  the  most  intricate  and  nerve- 
racking  tasks  ever  undertaken.  In  gen- 
eral all  diamonds,  or  so-called  brilliants, 
are  given  fifty-eight  facets,  but  in  order 
to  bring  out  the  prismatic  fires  in  the 
Cullinan  seventy-six  facets  were  given 
to  it. 

The  Premier  Diamond  Mine  in  South 
Africa  where  the  Cullinan  was  found  is 
comparatively  new,  having  only  been 
worked  since  1902.  It  has,  however, 
already  produced)|§^y^  $25,000,000  worth 


ROOM  SPECIALLY  BUILT  FOR  POLISHING  THE  CULLINAN  DIAMOND. 


of  the  precious  stones,  and  its  size  is  so 
enormous  that  it  is  feared  by  other  dia- 
mond mine  owners  that  the  output  of  the 
Premier  in  the  future  will  seriously  affect 
the  diamond  market.  This  great  mine  as 
yet  has  only  been  worked  on  the  surface, 
and  when  it  is  considered  that  it  can  be 
worked  for  thousands  of  feet  deep  its 
estimated  value  is  beyond  man's  com- 
prehension. 

There  is  no  romance  surrounding  the 
finding  of  the  Cullinan  diamond.  It 
simply  happened  that  one  of  the  foremen 
of  the  Premier  Mine  was  strolling  for 
an  afternoon  walk  over  the  premises  of 


the  company  one  bright  day  when  h^ 
saw  the  rays  of  the  sun  glinting  back 
from  the  ground  from  a  point  a  short 
distance  ahead  of  him.  Approaching  the 
spot  which  beckoned  him,  he  took  out  his 
jacknife  and  dug  up  the  huge  stone-^ 
diamond  in  the  rough  as  big  as  his  two 
fists.  When  he  had  time  to  realize  what 
great  wealth  he  had  in  his  possession  he 
was  taken  with  a  violent  nervous  chill. 
He  soon  recovered  his  strength,  however, 
and  hastened  to  the  manager  of  the  mine 
and  placing  the  stone  on  the  desk  before 
him  exclaimed :  **My  God,  look  what  IVe 
found!" 
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THE  APPLE-PIE  IN  DANGER 

By  F.  G.  MOORHEAD 


;  VERSATILE  and  pic- 
turesque  statistician  of 
the  Spokane  Chamber 
of  Commerce  has  fig- 
ured out-^and  being  a 
married  man  he  doubt- 
less has  had  help  at 
home  and  is  not  to  be 
disputed — that  if  the  apples  harvested 
last  year  from  the  commercial  orchards 
of  the  United  States  were  converted  into 
pies  the  army  of  bakers  needed  to  do 
the  work  would  turn  out  6,250,000,000  of 
them  and  that  these  placed  side  by  side 
would  make  a  path  of  almost  975,000 
miles,  enough  to  girdle  the  earth  thirty- 
nine  times. 

Not  satisfied  with  this  succulent  solu- 
tion, he  asserts  that  the  total  weight  of 


this  mountain  of  pastry  is  estimated  at 
9,250,000,000  pounds,  including  6,125,- 
000,000  pounds  of  flour,  lard  and  other 
ingredients  in  the  popular  American 
after-dinner  dessert,  requiring  154,166 
cars  of  standard  capacity  to  transport 
them  from  the  ovens  to  the  consumers. 

But  last  December  the  National  Apple 
Show  was  held  at  Spokane,  and  some 
interesting  figures  came  to  light  in  con- 
nection with  it.  The  Spokane  country 
alone  shipped  8,000  carloads  of  apples 
last  year,  while  in  1909  the  output  is 
expected  to  pass  the  10,000  carload  mark. 
On  the  27th  of  February,  1908,  the 
London  fruit  exchange  quoted  Washing- 
ton and  Oregon  apples  highest,  rating 
them  at  $3.14  a  box,  or  $9.42  a  barrel, 
the  nearest  competitor  being  California 


THE  FANSLER  ORCHARD,  ON  THE  PRAIRIE  NEAR  OKANOGAN.  WASHINGTON. 
One  of  the  fine  orchards  of  the  North- West. 
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AN  ORCHARD  OF  THE  NORTH-WEST.  YOUNG  BUT  DEVELOPING  RAPIDLY. 


A  FEW  OF  THE  *  ORDINARY »»  APPLES  THAT  OREGON  PRODUCE?. 


A  NEWLY-PLANTED  ORCHARD.  NEAR  HERMISTON. 
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apples  at  $1.96  a  box,  or  $4.88  a  barrel. 
On  the  same  day  New  York  apples  were 
quoted  at  $1.36  a  box,  or  $4.09  a  barrel. 

During  the  year,  while  the  crop  showed 
a  falling  off  of  practically  fifty  per  cent 
in  New  York,  New  Jersey,  Maryland, 
Missouri,  Illinois,  Indiana,  Arkansas,  and 
Massachusetts,  in  the  Pacific  Northwest 
it  was  almost  normal,  the  decline  from 
1907  being  in  no  case  more  than  fifteen 
per  cent. 

To  show  the  decrease  in  the  production 
of  apples  in  the  Union  in  the  last  twelve 
years,  these  figures,  compiled  by  th6 
Federal  Department  of  Agriculture,  are 
quoted:  The  growers  produced  60,540,- 
000  barrels  of  commercial  apples  in  1895 
and  69,070,000  in  1896,  the  banner  year 
in  the  history  of  the  country.  This  was 
a  matter  of  177725,000  bushels,  or  more 


than  nine  pecks  per  capita.  There  was 
a  decrease  of  nearly  28,000,000  barrels, 
or  more  than  the  entire  crop,  in  1897. 
In  1898  the  yield  was  placed  at  28,570,- 
000  barrels,  but  in  the  next  two  years, 
1899  and  1900,  there  were  substantial  in- 
creases, placed  at  37,560,000  and  47,960,- 
000  barrels  respectively.  There  was  a 
drop  of  20,890,000  barrels  in  1901,  while 
in  1902  there  was  an  increase  of  20,655,- 
000  barrels,  the  crop  being  estimated  at 
47,625,000  barrels.  Forty-five  million 
barrels  of  fruit  were  produced  in  1903, 
and  in  1904  the  yield  was  300,000  bar- 
rels greater.  Then,  in  1905,  it  dropped 
to  23,500,000  barrels,  and  in  1906  it  in- 
creased to  36,130,000  barrels.  The  crop 
of  1907  fell  off  to  25,000,000  barrels, 
which  is  about  the  yield  for  the  year 
1908. 
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The  Other  Thing  Always  Best 

Wedlock,  indeed,  hath  oft  compared  been 
To  public  feasts,  where  meet  a  public  rout, — 

Where  they  that  are  without  would  fain  go  in,   . 
And  they  that  are  within  would  fain  go  out. 

—Sir  John  Daviks. 
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BIGGEST  LATHE  IN  THE  WORLD 
rOR  this  mammoth  lathe,  recently  con- 
*      structed  by  Ernst  Schiess  at  Dussel- 
dorf,  Germany,  is  claimed  the  distinction 
of  being  the  largest  ever  built. 

Being  intended  for  the  turning  of 
samples  up  to  40  feet  in  diameter  and 
11.42  feet  in  height,  this  lathe  comprises 
a  plane  disc  36  feet  in  diameter  which  is 
operated  from  an  electric  motor,  wound 
for  several  speeds,  through  several  tooth- 
wheeled  gearings  by  their  milled  steel 
toothed  rims.  While  simple  in  construc- 
tion and  of  relatively  small  space  require- 
ments, this  lathe  allows  five  sets  of 
speeds. 

The  plane  disc,  which  is  supported  in 


its  center  by  a  spindle  and  pivot,  runs 
on  a  surface  dealing  with  any  lateral 
thrusts,  while  deformations  are  pre- 
vented by  special  adjustable  supporting 
jacks  arranged  at  its  outer  circumfer- 
ence. It  will  be  readily  understood  that, 
in  the  case  of 'SO  large  a  machine,  the 
departures  from  the  usual  design  were 
necessitated  in  many  details  with  a  view 
specially  to  increasing  the  ease  of  opera- 
tion. The  throwing  in  and  out  of  gear 
and  the  controlling  of  the  driving  motor 
as  well  as  the  altering  of  the  switching 
speed  are  thus  effected,  in  the  present 
case,  from  the  mechanic's  stand  situated 
at  the  level  of  the  transversal  slide,  thus 
dispensing   with   any   necessity    for   the 
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MONSTER  LATHE  LARGE  ENOUGH  TO  SEAT  227  MEN. 
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mechanic  to  climb  down 
from  the  machine  with  a 
view  to  carrying  out  these 
operations.  Special  safety 
devices  are  further  provid- 
ed for  preventing  collision. 

The  tool-holders  are  pro- 
vided both  with  the  usual 
hand  adjustment  and  a 
quick  mechanical  adjust- 
ment. The  compensating 
counter-weights  of  the  tools 
are  fitted  immediately  to 
the  tool-holders  which  ar- 
rangement, while  not  being 
new  in  principle,  has  hardly 
ever  been  used  in  the  case 
of  lathes  of  this  kind.  As  it 
is,  this  arrangement  en- 
sures to  the  machine  a 
more  pleasing  appearance 
in  opposition  to  the  usual 
design  with  chains  or  wire  ropes  running 
alongside  the  transversal  beam  or  at  right 
angles  to  the  upper  transversal  beam. 

The  weight  of  the  machine  is  300  tons. 
The  constructor  has  recently  completed 
nine  lathes  of  the  same  kind. 

The  first  illustration,  which  shows 
the  lathe  with  227  workmen  on  it,  gives 
a  striking  idea  of  its  huge  size. 


Lathf.  Which  Weighs  Three  Hundred  Tons. 


easily  held  in  place  in  the  forms.  Each 
rib  is  nine  hundredths  of  a  square  inch 
in  area  with  an  ultimate  tensile  strength 
of  6,480  pounds,  and  a  safe  tensile 
strength  of  1,620  pounds. 

The  rib  metal  has  an  ultimate  tensile 
strength  of  9,720  pounds  per  foot  of 
width  and  a  safe  tensile  strength  of  2,430 
pounds  per  foot  of  width.  Reinforced 
concrete  is  now  considered  ideal  for 
sewer  construction. 


MODERN  REINFORCED  CONCRETE 
SEWER 

DEINFORCED  concrete  sewers  are 
*^  now  being  built  in  either  flat  top, 
circular  or  curved  construction,  ribbed. 
Metal  is  utilized  for  the  reinforcement 
which  usually  extends  entirely  around 
the  sewer,  the  main  ribs  being  in  direct 
line  of  the  greatest  strain,  while  the 
cross  members  thoroughly  reinforce  the 
concrete  against  any  shrinking  or  settle- 
ment cracks. 

The  illustration  shows  reinforced  con- 
crete sewer  construction  at  St.  Paul, 
Minnesota. 

Owing  to  its  rigidity  and  stiflfness  the 
rib  metal  will  stay  in  the  forms  exactly 
where  placed  and  cannot  be  dislodged  in 
pouring  the  concrete.  In  this  particular 
sewer  the  rib  metal  is  utilized  in  sheets 
nine  bars  wide  and  is  said  to  be  very 


Reinforced  Concrete  Sewer  Under  Construction 
AT  St.  Pau 
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AUTO  TO  SHOOT  BALLOONS 
]V4EANS   have  been   found  to  effect- 
^^'^   ively    fight   dirigible   balloons   and 
aeroplanes. 

This  has  been  done  by  designing  a 
special  type  of  war  automobile  intended 
for  the  hunting  of  balloons  and  aero- 
planes, which  has  been  brought  out 
recently  in  Germany. 

This  is  a  half-armored  car  fitted 
with  a  twenty  horse-power  cylinder 
benzine  motor.  Its  drive  is  designed 
according  to  the  system  usual  in  connec- 
tion with  standard  automobiles,  the 
motor  energy  being  transmitted  through 
a  friction  clutch  which  is  readily  thrown 
out  of  gear  to  the  speed-change  gearing 
and  thence  through  a  cardan,  to  the  rear 
wheels  of  the  car. 

The  vehicle  accommodates  four  pas- 
sengers. 

A  rifle-gun  designed  on  the  Hotchkiss 
system  is  located  in  the  interval  between 
the  front  and  back  seats.  This  is  free 
to  rotate  in  a  miniature  gun-carriage 
round  a  bracket  which  in  turn  freely 
rotates  round  the  pivot  jack  rigidly  con- 


Armored  Auto  Designed  to  Ward  Off  Aerial 
Attacks, 


nected  to  the  chassis.  The  arrangement 
of  this  bracket  allows  the  whole  of  the 
ground  surrounding  the  vehicle  to  be 
covered  by  the  rifle-gun  without  any 
motion  of  the  vehicle  itself. 


m.^n 


A  New  Type  of  Gasoline  Well  Drill. 


GASOLINE  MACHINE  DRILLS  WELLS 

YJ^HILE  steam  is  the  well  recognized 
^  ideal  power  for  drilling  purposes, 
there  are  many  localities  where  fuel  and 
water  are  so  scarce  and  expensive  as  to 
prohibit  its  use.  In  many  such  places  the 
slow  and  uncertain  stop-motion  horse- 
power drill  has  been  resorted  to ;  or,  if 
gasoline  engines  are  attempted  they  are 
applied  to  some  sort  of  treadle-motion 
machine  which  allows  the  drill  to  take  a 
time-killing  rest  between  strokes. 

A  device  has  been  perfected,  which,  it 
is  believed,  fills  every  requirement,  and 
which  has  been  applied  to  a  new  type  of 
gasoline  driven  drilling  machine.  It 
consists  of  a  combination  friction  driv- 
ing disk  and  fly  wheel  on  motor  and  a 
driven  wheel  on  a  transverse  transmis- 
sion shaft.  On  this  shaft  at  one  end 
is  placed  the  pulley  which  drives  the 
drilling  mechanism  by  a  belt  and  on  the 
other  end  of  the  shaft  is  placed  the  trac- 

Digitized  by  VJV^'VJV  IV^ 


ENGINEERING  PROGRESS 


325 


tion  driving  gear.  This  transverse 
shaft  rotates  in  large  sHdable,  hardened 
steel  ball  bearings,  arranged  to  engage 
or  disengage  the  driven  wheel  with  the 
friction  driving  disk.  The  driven  wheel 
is  arranged  to  slide  entirely  across  the 
face  of  the  driving  disk  and  in  that  way 
the  speed  graduation  from  "zero"  to 
"high  speed"  or  "reverse"  is  obtained; 
i.  e.,  in  sliding  this  driving  wheel  from 
the  center  toward  the  periphery  to  the 
right,  gives  all  speeds  from  "zero"  to 
"high  speed"  ahead,  and  from  the  center 
to  the  periphery,  to  the  left,  gives  the 
graduated  increasing  speed  backward. 

The  position  of  the  driven  wheel, 
which  gives  the  graduated  speeds  in 
either  direction,  and  its  frictional  con- 
tact are  instantly  controlled  by  a  lever 
and  hand  wheel  at  each  end  of  machine, 
and  these  manipulations  can  be  accom- 
plished in  less  time  than  the  similar  oper- 
ation of  the  steam  machine. 

In  operation  the  motor  runs  constantly 
in  one  direction  at  a  pre-determined  and 
governed  speed — which  may  be,  at  will, 
anywhere  between  250  to  5tX)  revolu- 
tions per  minute — and  at  such  speed  it 
will  carry  any  load  placed  upon  it  to  full 
load,  just  as  required. 


Type  op  Tractor  to  Bb  Used  by  Germans 
IN  Africa. 


MILITARY  LOAD  TRAINS  FOR 
GERMAN  EAST  AFRICA 

HTHE  illustrations  show  a  tractor  and 
*  trailer  ior  use  with  a  load  train  re- 
cently constructed  by  a  German  manu- 
facturing company  for  use  in  connection 
with  the  construction  of  a  railway  be- 
tween Morogoro  and  Tabora  in  German 


The  Trailer  As  Freight  Carrier, 

East  Africa.  The  tractor  is  of  a  special 
type,  for  the  construction  of  which  the 
German  War  Department  has  recently 
granted  a  subsidy.  It  is  built  for  use  in 
tropical  countries.  The  cars  are  equip- 
ped with  an  additional  radiator  con- 
nected through  two  special  water  reser- 
voirs to  the  front  cooler. 

The  cars  are  propelled  by  motors  of 
thirty-six  horse-power  on  the  brake  and 
are  equipped  with  benzole  carbureters. 

The  brakes  comprise  one  gearing- 
brake,  two  differential  brakes  and  two 
double-wedge  brakes,  acting  directly  on 
the  rear  wheels. 

The  chassis  is  made  of  compressed 
steel-sheets  and  the  wheels  are  made  of 
cast-steel  and  fitted  with  rubber  tires. 
The  fuel  reservoirs  suffice  for  a  jour- 
ney of  about  150  miles. 

The  capacity  of  the  motor  cars  is  five 
tons  and  their  loading  length  3.6  meters. 
The  trailer  is  able  to  carry  a  load  of  four 
tons  up  a  gradient  of  eight  per  cent  and 
a  useful  load  of  two  tons  up  a  gradient 
of  twelve  per  cent. 

The  speed  on  dry  and  firm  level  roads 
is  sixteen  kilometers  as  a  maximum,  with 
800  revolutions  per  minute. 

In  designing  the  cars  belonging  to  this 
type  of  load  train,  a  special  point  has 
been  made  of  reducing  the  wear  and  tear 
to  a  minimum,  all  moving  parts  running 
in  carefully  lubricated  hardened  steel 
boxes  and  hardened  bolts.  All  the  dif- 
ferent parts  of  the  cars  are  readily  acces- 
sible, exchangeable  and  interchangeable. 
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The  New  Doctrine 

"Do  YOU  believe  in  the  literal  idea  of  future 
punishment  ?" 

"Not  for  myself,"  answered  Mr.  Sirius 
Barker.  "But  I  favor  it  for  a  lot  of  people 
I  know." — Washington  Star. 


His  Charity 

Closefist — "No,  sir;  I  respond  only  to  the 
appeals  of  the  deserving  poor." 
Openhand — "Who  are  the  deserving  poor?" 
Closefist — "Those  who  never  ask  for  assist- 
ance."—r»7-Bi7j. 


Couldn't  Understand  Plain  English 

By  the  extraordinary  contortions  of  her 
neck,  he  concluded  that  she  was  trying  to  get 
a  glimpse  of  the  back  of  her  new  blouse;  by 
the  tense  line  and  scintillating  flash  about  her 
lips  he  concluded  that  her  mouth  was  full  of 
pms. 

"Umph — goof  —  suff  —  wuff — sh — ffspog?" 
she  asked. 

"Quite  so,  my  dear,"  he  agreed.  "It  looks 
very  nice." 

"Ouff  —  wuff  —  so  —  gs  —  ph — mf — ugh — 
ight?"  was  her  next  remark. 

"Perhaps  it  would  look  better  if  you   did 


that,"  he  nodded ;  "but  it  fits  very  nicely  as 
it  is." 

She  gasped  and  emptied  the  pins  into  her 
hands. 

"I've  asked  you  twice  to  raise  the  blinds  so 
that  I  can  get  more  light,  James,"  she  ex- 
claimed. "Can't  you  understand  plain  Eng- 
lish ?" — Chicago  Record-Herald. 


Almost  as  Good 

Little  Ikey  came  up  to  his  father  with  a 
very  solemn  face. 

"Is  it  true,  father,"  he  asked,  "that  marriage 
is  a  failure?" 

His  father  surveyed  him  thoughtfully  for  a 
moment. 


"Well,  Ikey,"  he  finally  replied,  "if  you  get 
a  rich  wife  it's  almost  as  good  as  a  failure." — 
Lippincott's. 

He*d  Done  It 

"Have  gooseberries  any  legs,  muvver?" 
"Why,  no,  of  course  not,  dearie." 
A  deeper  shade  fell  athwart  dearie's  face  as 
he  raised  his  glance  to  her. 

"Then,  muvver,  I've  swallowed  a  cater- 
pillar !" — Today's  Magazine. . 

Great  Magnifiers 

He — "These  glasses  give  me  a  very  intellec- 
tual appearance,  don't  you  think?" 

She — "Yes.  Aren't  they  powerful." — Bos- 
ton  Transcript. 

Not  What  It  Seemed 

A  rather  impulsive  young  Mr. 
Took  a  girl  to  the  game  and  there  Kr. 

When  they  asked  "Is  it  fun?" 

He  replied,  "No,  it's  none, 
It's  a  duty  one  owes  to  one's  Sr." — Har- 
vard Lampoon. 

An  Unreliable  Dog 

"Come  right  on  in,  Sambo,"  the  farmer 
called  out.  "He  won't  hurt  you.  You  know 
a  barking  dog  never  bites." 

"Sure,  boss,  ah  knows  dat,"  replied  the 
cautious  colored  man,  "but  ah  don't  know  how 
soon  he's  going  to  stop  barkin'." — Success. 
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A  Sad  Fact 

Two  MEN  met  on  the  street.  They  hadn't 
seen  each  other  for  months.  One  of  them 
had  a  wife  who  occasionally  figured  in  the 
society  columns.  After  they  had  exchanged 
views  on  things  in  general,  the  other  man 
asked  him — "Is  your  wife  entertaining  this 
spring?"  "Not  very,"  said  he.— Everybody's 
Magazine, 

He  Called  the  Bltiff 

Mother — "Just  run  upstairs,  Tommy,  and 
fetch  bab)r*s  nightgowrt" 

Tommy— "Don't  want  to." 

Mother — ^"Oh,  well,  if  you're  going  to  be 
unkind  to  your  new  little  sister,  she'll  put  on 
her  wings  and  fly  back  again  to  heaven." 

Tommy — "Then  let  her  put  on  her  wings 
and  fetch  her  nightgown." 

Hadn't  Counted  on  That 

"But,  Alfred,"  she  said,  "how  can  we  live 
on  $14  a  week?" 

"That  means,  I  suppose,"  faltered  the  young 
man,  "that  you  expect  to  throw  up  that  $10 
a  week  job  of  yours  after  we  are  married  I" — 
Chicago  Tribune. 

The  Simple  Life 

Passer-By— ^"See  here,  you  are  the  man 
who  struck  me  for  a  dime  three  days  ago." 


Beggar — "Yes,  sir;  but  do  me  best,  I  can't 
keep  me  expenses  any  lower  than  Syi  cents  a 
day." — Baltimore  American. 

JS 

*Twould  Hardly  Do 

.  A  Philadelphia  woman,  whose  given  name 
is  Mary,  as  is  also  the  name  of  her  daughter, 
had  recently  engaged  a  domestic  when,  to  her 
embarrassment,  she  discovered  that  the  serv- 
ant's name,  too,  was  Mary. 

Whereupon  there  ensued  a  struggle  to  in- 
duce the  applicant  to  relinquish  her  idea  that 
she  must  be  addressed  by  her  Christian  name. 
For  some  time  she  was  rigidly  uncompromis- 
ing. 

"Under  the  circumstances,"  said  the  lady  of 
the  house,  "there  is  nothing  to  do  but  to 
follow  the  English  custom  and  call  you  by 
your  last  name.     By  the  way,  what  is  it?" 

"Well,  mum."  answered  the  girl,  dubiously, 
"it's  'DsLTling.'"— Harper's  Weekb 


FoUed 

The  Constable— "Now,  gen'l'men,  we've 
traced  these  here  cloos — the  futprints  o'  the 
ho'se  an*  the  fut-prints  o'  the  man  to  this 
stump;  from  here  on  thar's  only  the  fut- 
prints o'  the  boss.  Now,  the  question  is — 
Wot's  become  o'  the  man?" — Life. 
jM 

When  Theory  Didn't  Work 

The  new  teacher  surveyed  her  wriggling, 
restless  charges  with  some  dismay.  But,  true 
to  her  oft-studied  book  of  instructions  as  to 
the  best  manner  of  implanting  knowledge  in 
the  young  mind,  she  began: 

"Now,  children,  what  is  it  that  a  cat  is 
covered  with?  Is  it  fur?  Is  it  hair?  Is  it 
feathers  ?  Is  it  wool  ?  Johnny  Halloran,  you 
may  answer." 

Johnny,  seven,  soiled  and  starved-looking, 
arising  in  a  state  of  mingled  contempt  and 
perplexity,  replied: 

"Say,  honest,  is  youse  kiddin*  or  ain't  youse 
never  seen  a  cat?" — Today's  Magazine. 

A  Request] 

A  PARENT  who  evidently  disapproved  of  cor- 
poral punishment  wrote  the  teacher: 

"Dear  Miss:  Don't  hit  our  Johnnie.  We 
never  do  it  at  home  except  in  self-defense." — 
Sacred  Heart  Review. 

Crickets 

SttENCE  had  fallen  between  them  in  the 
dusk  of  the  porch ;  through  the  warm  air  of 
late  summer  came  the  strident  notes  of  the 
katydids  and  the  voices  of  the  choir  at  prac- 
tice up  at  the  church. 

"They  are  real  musical  tonight,"  said  he, 
thinking  of  the  choir. 

"Yes,  'tis  said  they  do  it  with  their  hind 
legs,"  replied  she,  thinking  of  the  crickets. — 
Today's  Magazine. 
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CLOCK  DOES  TEACHER'S  WORK 
A  STRONOMICAL  clocks  are  fairly 
**  common  nowadays  but  one  lately 
shown  to  King  Edward  in  London,  and 
examined  by  him  with  the  greatest  in- 
terest, has  certain  points  not  to  be  found 
in  others  already  on  the  market.  This 
is  the  chronosphere — or,  as  its  inventor, 
Mr.  J.  Haddon  Overton,  of  Woodstock, 
prefers  to  call  it,  the  Empire  clock;  and 


Clock  Which  Offers  All  Sorts  of  Geographical 
Information. 


.^  3?S 


its  great  merit  is  that  it  performs  with 
absolute  accuracy  and  precision  the 
duties  usually  discharged  by  the  teacher 
in  giving  lessons  on  the  earth's  daily 
motion,  latitude  and  longitude  and 
geography  generally. 

At  first  glance  the  chronosphere  might 
be  mistaken  for  an  ordinary  school  globe, 
but  it  differs  therefrom  in  many  im- 
portant essentials.  It  gives,  for  example, 
the  correct  time  all  over  the  world,  and 
it  demonstrates  the  actual  rotation  of  the 
earth,  on  its  axis,  in  twenty-four  hours, 
and  the  actual  speed  of  the  earth  three 
inches  (smaller  size)  and  four  inches 
(larger  size)  from  its  center.  It  also 
gives  at  a  glance  the  difference  in  the 
times  between  all  places  on  the  earth's 
surface,  and  the  correct  mean  time  at  any 
town  or  place  in  the  Eastern  or  Western 
hemisphere,  'and  it  further  enables 
teachers  and  lecturers  in  elementary, 
evening,  secondary  and  public  schools 
and  colleges  to  demonstrate  in  the  con- 
crete the  daily  rotation  of  the  earth  from 
west  to  east;  the  difference  in  time 
caused  by  this  rotation  and  the  exact 
relative  position  of  every  place  on  the 
world  and  its  exact  position  at  any  time 
in  relation  to  the  light  of  the  sun,  i.  e., 
day  or  night.  By  use  of  the  sun  attach- 
ment the  actual  height  of  the  sun  in 
degrees  above  the  horizon  from  Decem- 
ber to  June  and  June  to  December  can 
be  clearly  demonstrated,  thus  showing 
the  cause  of  the  varying  lengths  of  day 
and  night.  The  axis  is  inclined  at  any 
angle  of  23^  degrees,  and  the  revolu- 
tion is  in  the  earth's  own  direction.  The 
motive  power  is  in  the  base  of  the  stand 
upon  which  the  globe  is  mounted  and 
the  apparatus  requires  winding  only  once 
a  week.    The  chr3n(^sg}^er^ip,^5^es- 
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Tying  His  Horse  to  X  Hole  in  the  Ground. 

ent  form,  represents  the  outcome  of 
fourteen  years'  close  study  and  experi- 
ment. 

TYING  A  HORSE  TO  A  HOLE  IN 
THE  GROUND 

TTHROUGHGUT  the  desert  section  of 
**•  the  southwestern  part  of  the  United 
States,  where  there  is  neither  bush,  tree 
nor  stone,  the  range  riders  have  evolved 
a  unique  scheme  for  tying  their  horses. 

Digging  an  L-shaped  hole  in  the  firm 
soil  of  the  range,  the  cowboy  ties  a  large 
knot  in  the  free  end  of  his  bridle,  shoves 
the  knot  far  down  to  the  end  of  the  hole, 
tamps  the  earth  in,  and  no  average  horse 
can  pull  himself  free  without  breaking 
the  bridle. 

Most  of  the  range  horses  will  stand 
for  an  indefinite  time,  if  their  rider 
merely  throws  the  bridle  over  the  ani- 
mal's head,  so  that  one  end  of  it  trails 
on  the  ground..  Whether  the  horse  thinks 
he  is  tied,  and' does  not  try  to  break  away 
because  of  previous  lessons  learned  when 
tied  to  the  snubbing  post  in  the  breaking 
corral,  or  reasons  it  is  his  business  to 
stand  when  his  master  throws  the  bridle 
over  his  head,  is  up  to  Burroughs  and 
Thompson-Seton ;  it  has  never  worried 
the  cowboys.  A  horse  that  will  run  like 
a  deer  whenever  his  master  leaps  from 
his  back  without  throwing  the  bridle 
over  his  head,  will  stand  like  a  lamb, 
once  tbis  act  has  been  performed. 


BIRD  THAT  KILLS  SNAKES 
/CALIFORNIA  has  in  its  game  laws  a 
^  protective  clause  for  a  bird  which  is 
neither  a  songster,  nor  a  game  bird.  The 
only  reason  this  bird,  a  member  of  the 
cuckoo  family,  is  protected,  is  that  it 
kills  snakes. 

It  looks  like  a  small  pheasadt,  and  has 
more  names  than  any  other  bird  known 
to  ornithologists.  To  the  scientific  sharp 
it  is  Geococcyx  californianus,  but  it  is 
most  widely  known  as  the  roadrunner. 
A  few  of  its  other  names  are  Chapparal 
cock,  snake  killer,  cactus  hen,  paisano — 
the  latter  being  the  common  name  g^ven 
to  it  by  the  Mexicans  of  the  Southwest — 
lizard  bird,  ground  cuckoo  and  fool  bird. 

In  old  stories  of  Southern  California, 
the  roadrunner,  as  it  is  most  commonly 
called,  was  credited  with  killing  rattle 
and  other  snakes  by  building  a  fence  of 
sharp-spined  cactu$  leaves  around  the 
reptile  and  gradually  crowding  the  wall 
of  thorns  closer  and  closer  until  the 
snake's  body  was  penetrated  in  several 
places  by  the  cactus  needles. 

As  a  matter  of  fact,  the  roadrunner, 
whose  wings  are  so  short  that  it  rarely 
uses  them  for  flying,  and  then  only  from 
an  elevation,  leaps  upon  the  back  of  the 
reptile  it  wishes  to  kill,  drives  its  sharp 
beak  into  the  creature's  brain,  killing  it 
almost  instantly,  and  then  carries  it  away 
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A  Mushroom  of  Weird  Growth. 

to  some  secluded  part  of  the  brush  to 
eat  at  its  leisure. 

When  a  harmless  snake  and  a  poison- 
ous one,  say  a  rattler,  are  put  in  the 
same  cage  with  a  roadrunner,  the  bird 
always  kills  the  poisonous  snake  first. 
This  experiment  has  been  tried  in  South- 
ern California  a  number  of  times,  always 
with  the  same  result. 


MUSHROOM  OF  STRANGE 
GROWTH 

TTHIS  mushroom,  which  weighs  over 
*  nine  ounces  and  is  thirteen  and  one- 
half  inches  across,  has  a  stem  twenty- 
one  inches  long  and  three  and  one-half 
inches  thick. 

It  was  found  a  short  time  ago  under 
flooring  at  Olympia,  Washington. 


NEW  INSTRUMENT  TO  AID 
DRAFTSMEN 

'T'HERE  has  recently  been  placed  on 
^  sale  a  vertically  arranged  T-square, 
guided  at  the  top  of  the  drawing  board 
and  having  a  protractor  with  scales  slid- 
ing vertically  thereon.  The  head  of  the 
T-square  is  provided  with  a  set  of  four 
rollers  guided  upon  a  straight  steel  track 
which  is  fastened  to  the  top  of  the  draw- 
ing board.  One  pair  of  these  rollers  is 
l)cvcled,  and  runs  on  ball  bearings  so 
arranged  that  the  weight  of  the  head 
holds  it  upon  the  track  with  absolutely  no 
lost  motion,  making  possible  a  very  free 
and  sensitive  movement.     The  head  also 


carries  a  spring  balanced  drum  to  which 
is  attached  a  cord  which  connects  with 
the  vertically  sliding  protractor  and  acts 
to  hold  the  latter  to  the  blade. 

Pivoted  to  the  sliding  protractor  is  a 
forked  arm  to  which  interchangeable 
scales  are  attached.  This  arm  is  pro- 
vided with  a  worm  which  engages 
notches  cut  in  the  rim  of  the  protractor 
and  which  can  be  quickly  pressed  out 
of  engagement  tlierewith.  These  notches 
are  spaced  three  degrees  apart,  thereby 
making  possible  an  instantaneous  setting 
of  the  instrument  to  any  multiple  of  three 
degrees,  which  includes  all  the  most 
commonly  used  angles. 

In  addition  to  the  obvious  advantages 
of  the  instrument  for  the  horizontal 
board,  it  is  more  necessary  for  the  ver- 
tical. It  combines  T-square,  protractor, 
scales  and  triangle  into  one  self  con- 
tained whole,  depending  from  the  top  of 
the  board,  while  with  the  old  arrange- 
ment one  of  these  articles  is  usually  on 
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Ice- Auto  Improvised  by  Ingenious  Young  Men. 


the  floor,  and  the  rest  scattered  along  the 
parallel  rule. 

It  eliminates  the  use  of  the  parallel 
rule,  with  its  inaccuracies  and  troubles, 
and  its  sf)eed  and  accuracy  in  making 
projections  alone  will  pay  for  its  in- 
stallation. 


IMPROVISED  ICE  AUTOMOBILE 
TTWO  Marine  City,  Michigan,  young 
•*•  men,  John  Milot  and  John  Beebe, 
improvised  a  curious  ice  motor  the  past 
winter.  They  removed  from  a  motor 
boat  the  three  horse-power  gasoline  en- 
gine and  fitted  it  to  a  frame.  This  frame 
is  eight  feet  long  and  three  feet  wide, 
with  runners  five  feet  apart.  With  a 
twenty-eight  inch  drive  wheel  the  novel 
vehicle  made  a  very  high  rate  of  speed. 


HOUSE  OF  STONE  CHIPS 
TTHE  house  of  many  spalls,  or  stone 
^  chips,  shown  in  the  accompanying 
picture  is  not  to  be  matched  in  the  world, 
and  the  builder  of  it  has  accomplished 
what  veteran  stone  masons  told  him 
could  not  be  done, — building  the  lower 
story  entirely  of  spalls  anchored  in  a 
foundation  of  Portland  cement,  rein- 
forced with  steel  rods.  This  unique 
house  IS  the  residence  of  F.  H.  Venn, 
of  Memphis,  Tenn.,  who  built  it  himself 


from  a  vast  collection  of 
spalls  which  he  has  ac- 
cumulated in  his  marble 
and  granite  business.  There 
are  chips  in  this  house  from 
nearly  every  State  in  the 
Union,  and  from  many  for- 
eign countries.  They  have 
come  from  the  marble 
quarries  of  Italy  and 
Greece ;  from  the  sandstone 
beds  of  Norway;  from 
New  Hampshire's  granite 
hills;  and  from  the  por- 
phyry beds  of  Mexico; 
Australia  has  contributed 
and  Ceylon  added  to  their 
number  and  variety,  and 
Egypt  given  from  the 
quarries  whence  the  pyra- 
mids came. 
The  stones  range  in 
weight  from  a  few  ounces  to  750  pounds, 
and  cover  an  infinite  variety  of  rocks, 
granites  and  marbles.  Gold-bearing 
quartz,  in  homeopathic  sizes,  copper  ores, 
iron  ores,  silver  ores,  onyx  and  sardonyx, 
jasper,  flint,  limestone,  basalt,  and  rubble, 
are  all  in  these  walls. 

One  of  the  greatest  difficulties  which 
Mr.  Venn  had  to  overcome  was  to  so 
balance  the  spalls  while  the  cement  was 
wet,  that  they  would  remain  in  position 
till  the  cement  could  harden.  This  diffi- 
culty will  be  the  more  apparent  when  it 
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is  stated  that  the  spalls  project  from  a 
half  inch  to  over  a  foot.  The  feat  was 
accomplished,  however,  by  a  scheme  of 
anchors  which  were  allowed  to  remain  . 
in  the  wall  after  they  had  served  their 
purpose  and  thereby  gave  it  additional 
strength.  All  the  anchors  are  hidden 
from  the  eye.  The  lintel  over  the  door 
is  eight  and  a  half  feet  long,  and  is 
composed  of  thirty-six  pieces.  It  is  §up- 
ported  at  the  ends  only,  and  weighs  over 
two  hundred  pounds.  The  arched  balus- 
trade which  weighs  two  tons,  hangs  from 
the  columns  and  is  not  supported  from 
the  floor. 

The  play  of  colors  seaming  through 
the  irregular  surface,  and  the  variation 
in  size  and  shape  of  the  fifty  odd  thou- 
sand spalls,  give  an  effect  that  is  odd 
beyond  description,  and  no  visitor  ever 
passes  the  house  oiF  many  spalls  without 
stopping  to  wonder  and  admire.  It  is  a 
peculiar  combination  of  the  unique  and 
picturesque  without  being  freakish  and 
without  losing  anything  from  an  archi- 
tectural point  of  view  as  a  neat,  dignified 
house. 

js 

WOMAN  INVENTS  FIRST  STOCKING 
DARNER 

TO  the  inventive  genius  of  a  woman, 
Mrs.  Agnes  G.  Maynard  of  Denver, 
Colo.,  now  of  Chicago,  is  due  one  of  the 
greatest  labor  saving  devices  ever  offered 


r 
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to  housewives,  namely,  the  stocking 
darner.  Mrs.  Maynard  was  the  first  per- 
son to  ever  put  on  the  market  a  darner 
that  would  do  easily  and  well  the  work 
of  darning  stockings  by  means  of  a  sew- 
ing machine — ^any  ordinary  two-thread 
machine  may  be  used — ^and  although  this 
stocking  darner  is  yet  practically  young 
it  has  had  some  followers  but  none  that 
seems  to  work  as  well  or  is  as  practical 
as  this — the  first  one. 

Mrs.  Maynard  conceived  the  idea  of 
trying  to  darn  her  stockings  on  the  ma- 
chine as  she  did  her  towels  and  table 
linen.  This  she  found  impossible  to  do 
as  she  could  in  no  way  get  the  toe  or 
heel  of  the  stocking  under  the  presser 
foot  in  such  a  way  as  to  allow  of  darn- 
ing. She  then  set  about  a  way  of  doing 
so.  but  nothing  seemed  to  work  until  one 
day  when  at  work  cutting  biscuits  with 
a  tin  cutter  the  idea  suddenly  came.  She, 
then,  by  bits  of  pasteboard  and  soft  tin 
made  her  working  model  and  so  suc- 
cessful was  it  that  she  soon  patented  it. 
This  darner  is  a  small,  oval-shaped 
band  of  steel,  having  tiny  prongs  on  one 
edge  which  hold  the  stocking  taut,  and 
on  the  other,  L  shaped  arms,  which 
swing  inward  when -adjusting  the  darner 
in  the  stocking,  and  outward  to  hold 
down  that  part  of  the  stocking  rolled 
around  the  darner.  There  is  an  opening 
in  one  side  allowing  the  machine  needle 
to  pass  through. 

This  darner  can  be  used 
on  any  two-thread  machine 
— ^no  matter  what  make — 
by  simply  removing  the 
presser  foot,  which  allows 
the  operator  to  sew  both 
backward  and  forward, 
thus  giving  the  necessary 
speed  for  darning.  The 
needle  is  pushed  across  the 
hole  in  the  stocking  until 
a  close  lattice  work  is 
woven  and  when  the  hole 
is  mended  it  presents  a 
smooth  surface  which  far 
surpasses  hand  work  and  is, 
beside,  done  in  less  than 
half  the  time  that  is  re- 
quired by  the  hand  method, 
which  this  invention  should 
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ALMOST  IN  SIGHT  OF  THE  SOUTH  POLE 


By  HENRY  GARDNER 


'RAVELING  170  miles 
over  snow  and  ice,  in 
a  temperature  that 
reached  as  low  as  40 
degrees  below  zero, 
and  with  a  motor- 
sledge  as  aid  in  cross- 
ing the .  frozen  deserts 
and  the  glaciers,  Lieut.  E.  H.  Shackle- 
ton,  of  the  British  navy,  and  a  party  of 
hardy  companions  planted  the  Union 
Jack  at  the  magnetic  south  pole  on  Janu- 
ary 16  last.  On  January  9,  Lieut. 
Shackleton  himself  pentrated  the  frozen 
south  to  within  111  miles  of  the  geo- 
graphical south  pole,  and  so  established 
a  record,  340  miles  better — or  nearer  the 
goal,  than  the  Scott  expedition  of  De- 
cember, 1902. 

The  journey  consumed  126  days  and 
was  full  of  the  hardships  and  dangers 
made  familiar  through  the  accounts  of 


northern  explorers.  The  explorers  speak 
of  the  temperature  encountered  as  mild, 
compared  with  what  was  expected,  but 
storms  and  the  difficulties  of  transport- 
ing supplies  across  broken  country  in 
sixty  degrees  of  frost  made  handicaps 
enough  to  put  plenty  of  thrill  into  the 
story  they  have  to  tell.  The  results 
secured  are  considered  very  valuable  by 
scientists,  however,  and  the  expedition 
is  a  great  success  in  other  ways  than  in 
the  making  of  the  record. 

In  The  Technical  World  Maga- 
zine for  December,  1907,  appeared  an 
account  of  Lieut.  Shackleton's  start- 
upon  the  journey  which  has  been  so  suc- 
cessfully completed.  The  novelty  of  the 
enterprise  was  described  then.  The 
motor  sledge,  by  which  the  passengers 
and  supplies  were  to  be  transported, 
where  ponies  and  dogs  could  not  go, 
was  expected  to  help  greatly,  and  from 
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what  the  explorers  report,  it  did  its  work 
well.  Dogs  and  horses  were  used,  but 
the  sledge  propelled  by  its  engine,  car- 
ried the  burdens  across  many  weary  icy 
miles,  took  supplies  to  the  depots  from 
which  the  sledge-parties  were  fed,  and 
was  undoubtedly  of  material  usefulness. 
A  photograph  of  the  machine  is  repro- 
duced with  others  herewith. 

Important  geological  collections  were 
made  by  the  party,  several  mountain 
ranges  were  discovered  and  scientific 
data  were  compiled  which  will  be  valu- 
able in  the  final  push  for  the  geograph- 


ical  pole  which  will  undoubtedly  soon 
follow.  T^e  party  made  a  voyage  by 
ship  from  New  Zealand  south  into  the 
unexplored  Antarctic  region  on  the  ship 
Nimrod,  which  was  provided  specially 
for  them.  They  landed  at  the  point 
where  Captain  Scctt  ended  his  voyage 
in  1902.  Lieut.  Shackleton  had  been 
so  far  before,  as  he  was  a  member  of 
Captain  Scott's  expedition.  Here  the 
explorers  split  their  party  into  two. 
Lieut.  Shackleton,  with  Lieut.  J.  B. 
Adams,  meteorologist,  G.  Marshall,  in 
charge  of  ponies,  and  others,  made  the 
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journey  south  toward  the  geographical 
pole.  J.  K.  Davis,  first  mate,  and  Forbes 
Mackay,  assistant  surgeon,  led  another 
party  more  to  the  northward  for*  the 
magnetic  pole.  Living  on  canned  sup- 
plies with  pony  meat  to  eke  them  out  at 
times,  the  two  parties  made  their  dashes, 
each  for  its  special  object.  They  utilized 
the  depots  and  food  supplies  established 
by  the  former  party,  and  were  guided  by 
the  experiences  of  previous  explorers  to 
some  degree,  but  most  of  the  effort  they 
made  to  penetrate  to  the  actual  pole,  was 
in  the  line  of  entirely  new  discovery.  A 
portion  of  Lieut.  Shackleton's  own  nar- 
rative, as  given  in  dis- 
patches to  London  papers, 
will  give  the  best  idea  of 
what  was  encountered. 

"We  left  Cape  Royd  Oc- 
tober 29,  1908,"  he  says  in 
speaking  of  his  own  party. 
"We  left  Hutpoint  Novem- 
ber 3,  with  ninety-one  days' 
provisions.  We  were  held 
up  at  White  Island  on  No- 
vember 5,  and  staid  there 
four  days  because  of  a 
blizzard.  Our  supporting 
party  returned  Novem- 
ber 7. 

"Owing  to  the  bad  light 
among  the  ice  crevasses, 
Adams'  pony  nearly  was 
lost.  We  reached  Novem- 
ber 13  the  depot  laid  out  in 
September  in  latitude  79 
degrees  36  minutes,  longi- 
tude 168  degrees  east.  We 
took  on  the  provisions 
there  and  commenced  re- 
ducing our  daily  rations. 
We  traveled  south  along 
meridian  168  degrees  over 
a  varying  surface  of  high 
ridges  and  mounds  of  snow, 
alternating  with  soft  snow. 
The  ponies  often  sank  to 
their  bellies.  On  Novem- 
ber 26  we  reached  the  Dis- 
covery expedition's  south- 
ernmost latitude.  The  sur- 
face now  was  extremely 
soft,  with  large  undula- 
tions. The  ponies  were  at- 
tacked with  snow  blindness. 
On  November  28  the  pony. 


Crisi,  was  shot.  We  made  a  depot  in 
latitude  82.45;  longitude  170.  Pony 
Quan  was  shot  on  November  30. 

"Steering  south  southeast,  we  now 
were  approaching  a  high  range  of  new 
mountains  trending  to  the  southeast. 
We  found  on  December  2  a  barrier  that, 
influenced  by  great  pressure  and  ridges 
of  snow  and  ice,  had  turned  into  land. 
We  discovered  a  glacier  120  miles  long 
and  approximately  forty  miles  wide,  run- 
ning in  a  south  southwesterly  direction. 

"We  started  on  December  5  to  ascend 
the  glacier  at  an  altitude  of  83.33,  lon- 
gitude   172.      The    glacier    was    badly 
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crevassed  as  a  result  of  the  huge  pres- 
sure. The  surface  on  December  6  was 
so  crevassed  that  it  took  a  whole  day  to 
fight  our  way  600  yards. 

*'On  December  7  the  pony,  Socks, 
breaking  through  a  snow  lid,  disappeared 
in  a  crevasse  of  unknown  depth.  The 
singletree  snapping,  we  saved  Wild  and 
the  sledge,  which  was  damaged.  The 
party  was  now  hauling  a  weight  of  250 
pounds  per  man. 

"The  clouds  disappearing  on  Decem- 
ber 8  we  discovered  new  mountain 
ranges  trending  south  southwest.  Mov- 
ing up  the  glacier  over  the  treacherous 
snow  covering  the  crevasses,  we  fre- 
quently fell  through,  but  were  saved  by 
our  harness  and  were  pulled  out  with 
an  Alpine  rope.  A  second  sledge  was 
badly  damaged  by  the  knife  edged 
crevasses. 

"Similar  conditions  obtained  on  our 
way  up  the  glacier  from  December 
18,  when  we  reached  an  altitude 
of  6,800  feet.  In  latitude  85.10  we 
made  a  depot  and  left  everything  there 
but  our  food,  instruments,  and  camp 
equipment,  and  reduced  our  rations  to 
twenty  ounces  per  man  daily. 

"We  reached  on  December  26  a 
plateau  after  crossing  ice  falls  at  an  alti- 
tude of  9,000  feet,  thence  rising  gradu- 
ally in  long  ridges  to  10,500  feet.  Find- 
ing the  party  weakening  from  the  effects 
of  a  shortage  of  food  and  the  rarefied 
air  and  cold,  I  decided  to  risk  making  a 
depot  on  a  plateau. 

"We  proceeded  on  January  4  with  one 
tent,  utilizing  the  poles  of  the  second  tent 
for  gliding  marks  for  our  return.  For 
sixty  hours  during  January  7,  8  and  9 
a  blizzard  raged  with  72  degrees  of  frost 
and  the  wind  blowing  seventy  miles  an 
hour.  It  was  impossible  to  move.  Mem- 
bers of  the  party  were  frequently  frost- 
bitten in  their  sleeping  bags.  We  left 
camp  on  January  9  and  reached  latitude 
88:23,  longitude  162.  This  is  the  most 
southerly  point  ever  reached.  Here  we 
hoisted  the  Union  Jack  presented  to  us 
by  the  queen.    No  mountains  were  visible. 

"We  saw  a  plain  stretching  to  the 
south.  We  returned  to  pick  up  our 
depot  on  the  plateau,  guided  by  our 
outward  tracks,  for  the  flags  attached  to 
the  tentpoles  had  been  blown  away.  The 
less  violent  blizzards  blowing    on    our 


backs  helped  us  to  travel  from  twenty  tu 
twenty-nine  miles  daily." 

The  return  journey  was  made  under 
greater  suffering  than  the  outer  march. 
The  men  suffered  with  dysentery  from 
eating  pony  meat,  with  which  they  were 
forced  to  help  out  their  other  provisions. 
They  barely  made  points  where  provis- 
ions had  been  cached,  several  times,  when 
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their  supplies  were  used  up.  The  storms 
also  were  very  heavy.  As  Lieut. 
Shackleton  goes  on  to  say : — 

"The  blizzards  continued,  with  fifty 
degrees  of  frost.  We  discarded  every- 
thing except  our  camp  outfit  and  geolog- 
ical specimens.  Helped  by  a  southerly 
blizzard,  which  was  accompanied  by  67 
degrees  of  frost,  we  reached,  on  Febru- 
ary 23,  the  depot  at  Minna  Bluff.  Here 
we  received  news  from  our  ship.  We 
made  a  forced  march  of  twenty-four 
miles  February  26.  On  February  27 
Marshall  was  unable  to  march.  I  left 
him  in  charge  of  Adams  while  Wild  and 
I  made  a  forced  march  to  the  ship  for 
relief.  I  returned  March  1  with  a  relief 
party  and  all  reached  the  ship  at  Hut 
Point  March  4  in  a  blizzard. 

"The  total  distance  of  the  journey,  in- 
cluding relays,  was  170  statute  miles. 
^  ^  Digitized  by  vrr^^^^VlV^ 


538 


TECHNICAL  WORLD   MAGAZINE 


The  time  occupied  was  126  days.  The 
main  result  is  a  good  geological  collec- 
tion. We  found  coal  mixtures  in  lime- 
stone. We  also  made  a  complete  meteor- 
ological record.  We  discovered  eight 
distinct  mountain  ranges  and  over  100 
mountains.  We  surveyed  and  photo- 
graphed many  glaciers  and  found  signs 
of -former  greater  glaciation. 


"The  geographical  south  pole  doubt- 
less is  situated  on  a  plateau  from  10,000 
to  11,000  feet  above  sea  level.  The  alti- 
tudes of  the  new  mountains  ranged  from 
3,000  to  12,000  feet,  approximately.  Vio- 
lent blizzards  in  latitude  88  degrees  show 
that  if  a  'polar  calm'  exists  it  must  be  in 
a  small  area  or  not  coincident  with  the 
geographic  pole." 


TO  CONQUER  OIL  TANK  FIRES 


By  M.  M.  iWAYNARD 
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F  all  the  states  that 
have  suffered  severely 
through  the  medium  of 
the  oil  tank  fire,  Texas 
has  without  doubt,  been 
one  of  the  greatest  of 
sufferers, 


doubt  would  have  been  established  in  the 
demonstration  before  the  experts  of  the 
oil  companies,  had  not  some  of  the  holes 
in  t4ie  pipe  through  which  the  gas  is 
spread  become  clogged,  thus  permitting 
the  oil  under  them  to  burn  for  a  longer 


and  there- 
fore it  is  not  surprising 
that  to  a  native  of  this 
southern  state,  Professor 
Spawn,  falls  the  honor  of 
having  invented  an  appa- 
ratus that  will  reduce  loss 
from  such  a  source  im- 
mensely. At  the  same  time 
the  originator  of  this  new 
extinguisher  has  given  to 
the  oil  industry  an  inven- 
tion that  will  prove  to  be  of 
priceless  value. 

At  a  demonstration  held 
at  Houston,  Texas,  an 
eight  foot  tank  of  oil  was 
actually  subjugated  before 
the  eyes  of  well  known  oil 
experts  in  the  extraordi- 
nary period  of  less  than 
two  minutes,  the  actual 
time  being  one  minute  and 
forty  seconds.  In  a  pre- 
vious demonstration  of  the 
extinguisher's  capacity  the 
fire  in  the  tank  was  con- 
trolled in  forty  seconds, 
and  an  even  greater  record 
of  twenty  seconds  has  been 
made.      These    records   no 


Experimental  Oil  Fire  Extinguished  in  Twenty  Seconds  at  a 
Cost  of  Thirty- Five  Cents. 
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THE  APPLIANCE  USED  IN  EXTINGUISHING  OIL  FIRES. 


period  than  would  have  been  necessary 
had  the  apparatus  been  working  as  usual. 

Professor  Spawn's  invention  provides 
for  running  a  small  pipe  around  the  tank, 
almost  at  its  top.  This  small  pipe  is 
perforated  equidistantly  its  entire  length. 
In  this  manner  the  gas  is  distributed 
freely  over  the  contents  of  the  tank.  For 
installation  of  this  system  in  the  oil  fields, 
however,  the  gas  used  to  quench  the  fire, 
is  intended  to  be  made  at  a  stationary 
plant  and  from  there  piped  tp  the  differ- 
ent oil  tanks,  according  to  their  location 
in  the  field.  In  this  way  it  is  able  to 
reach  a  greater  number  of  tanks  more 
rapidly,  and  at  the  same  time  the  entire 
supply  could  be  forced  into  a  single  tank 
for  a  speedy  attack,  as  the  occasion 
demands. 

In  the  central  tank  referred  to  there 
are  two  separate  receptacles  holding  the 
two  chemicals.  The  exact  nature  of  these 
chemicals  the  writer  is  unable  to  state, 
as  the  Professor  does  not  divulge  this 
information.     However,  he  is  authority 


for  the  statement  that  it  is  absolutely  im- 
possible for  fire  to  exist  where  there  is 
present  from  35  to  40  per  cent  of  this 
gas. 

In  the  demonstration  for  the  benefit 
of  the  oil  officials  and  experts,  the  chem- 
icals were  contained  in  two  separate  re- 
ceptacles. The  fire  was  allowed  to  reach 
the  proportions  shown  in  the  illustration, 
and  while  the  blaze  was  gaining  head- 
way. Professor  Spawn  was  busy  mixing 
his  chemicals  in  the  halves  of  an  ordinary 
barrel.  When  the  flames  were  at  their 
worst,  the  two  chemicals  were  thorough- 
ly mixed  by  means  of  the  two  small 
hand  piimps,  shown  in  the  second  illus- 
tration. As  the  resultant  mixture  played 
upon  the  burning  oil  in  the  tank,  the 
result  was  nothing  short  of  marvelous. 
Instantly  there  was  a  sizzling,  frying 
sound,  and  the  flames  that  appeared  so 
angry  but  a  minute  before,  dropped 
gradually  lower  and  lower,  and  in  one 
minute  and  forty  seconds  the  fire  in  the 
oil  tank  was  no  more. 
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EXTRAORDINARY  "ARROWHEAD*  ON  THE  FACE  OF  CLIFF  NEAR  SAN  BERNARDINO.  CAL. 


ARROWHEAD  VISIBLE  AT  THIRTY  MILES 

By  R.  A.  FAWCETT 


,  LAZED  high  upon  the 
side  of  a  huge  moun- 

B%JKi  tain  range  a  mile  above 
^\i  the  sea,  there  is  in 
^  existence  in  Southern 
California  today  a  phe- 
nomenon which  has  for 
years  baffled  the  scien- 
tists. In  the  accompanying  cut  is  shown 
this  mystic  symbol,  a  gigantic  and  almost 
perfect  arrowhead,  visible  at  a  distance 
of  thirty  miles,  the  marvel  of  all  those 
travelers  who  have  passed  through  the 
city  of  San  Bernardino  on  any  of  the 
three  transcontinental  lines  entering  the 
state. 

It  looks  so  huge  that  you  will  hardly 
be  surprised  to  learn  that  it  is  a  quarter 
of  a  mile  long — 1,375  feet — by  nearly  a 
furlong — 550  feet — wide,  and  covers 
seven  and  a  half  acres.  Its  "blaze"  is 
produced  by  an  outcrop  of  white  quartz 
and  light  grey  granite  covered  with  only 

3f0 


the  thinnest  of  light  sage,  California 
poppy  and  other  light  green  vegetation, 
darker  earth  and  dark  green  chapperal 
of  the  mountain  side  surrounding  it. 

Clear  as  it  is  at  a  distance,  on  the  spot 
the  outlines  are  startlingly  distinct.  The 
shanks  and  barbs  of  the  arrowhead  are 
bordered  by  thick  chapperal  of  chanse, 
live-oak,  greasewood,  and  poison  sumac 
rising  abruptly  as  a  hedge  five  to  seven 
feet  high. 

On  the  blistered  mark  itself  nothing 
will  grow  except  pale,  palsied-looking 
sage,  thin  and  straggled  like  an  old  man's 
beard.  At  the  very  foot  of  this  wonder- 
ful emblem  bedded  in  the  Sierra  Madre 
mountain  range,  are  the  celebrated  "Ar- 
rowhead Hot  Springs,"  where  the  hottest 
curative  waters  in  the  world  gush  forth, 
the  temperature  being  192  degrees,  or 
about  30  degrees  hotter  than  the  water 
of  the  great  "Sprudel"  at  Carlsbad,  Bo- 
hemia. 
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SLAUGHTER  OF  THE  INNOCENTS 

By  DR.  ALVIN  DAVISON 

Professor  of  Biology  in  Lafayette  College.  Pennsylvania. 


I  HE  state  of  Pennsyl- 
vania spends  over  $30,- 
000,000  annually  to 
educate  its  children, 
thousands  of  whom 
will  never  be  able  to 
render  it  any  service 
because  of  slight  but 
neglected  disorders  in  childhood,  which 
cause  early  death,  or  dwarf  the  physical 
vigor.  It  would  be  poor  policy  for  a 
man  to  secure  an  automobile  at  the  cost 
of  $5,000,  and  then  permit  it  to  deterior- 
ate to  the  value  of  $1,000  in  a  few  weeks, 
because  it  was  not  properly  cared  for. 
It  is  an  equally  unwise  policy  to  spend 
money  in  educating  a  child  whose  phy- 
sical life  is  early  wrecked  through  neg- 
lect during  school  days. 

The  older  countries  have  recognized 
the    value    of    medical    inspection    and 
made  use  of  it  for  many  years.     It  has 
been   in  operation   in   Paris   for  half  a 
century,  and   Havre,   Brussels, 
Dresden,  and  most  of  the  cities 
and  towns  in  Sweden  have  had 
authorized    medical    inspection 
in  the  schools  for  more  than  a 
quarter    of    a    century.     The 
thoroughness     with     which     it 
has  been  carried  on  in  Sweden 
and  Japan  during  the  last  ten 


years  probably  accounts  in  part 


for  the  low  death  rate  in  the  former 
country  and  the  general  physical  vigor  in 
the  latter  Empire.  Regular  medical  in- 
spection began  in  this  country  in  New 
York  City  in  1892,  in  Boston  in  1894,  in 
Chicago  in  1896,  and  in  Philadelphia  in 
1897. 

Within   the    last   decade   medical    in- 
spection   has    spread    rapidly    over    the 
United    States,    so   that   at   present   the 
school  children  are  under  its  influence  in 
about   100  cities  and  300  towns.     The 
only  cities  in  Pennsylvania  which  have 
tried  medical  inspection  longer  than  six 
months    are    Philadelphia,    Harrisburg, 
Hazelton,  West  Chester,  Reading,  Nor- 
ristown,   and    Lancaster.      Four    states, 
Connecticut,  New  Jersey,  Vermont,  and 
Massachusetts,   recognizing  the  benefits 
of  health  supervision,  have  enacted  laws 
requiring  or  permitting  the  physical  ex- 
amination of  school  children  in  various 
ways.     The  1906  law  of  Massachusetts 
requires  the  inspection  of  the 
school  children  in  every  town 
and  city   for  the   detection   of 
contagious    diseases,    and    also 
for   the   discovery  of  physical 
defects,    whether    of    the    eye, 
ear,  or  other  parts  of  the  body. 
The  fact  that  no  city  or  town 
having     once     begun     regular 
Dr.  alvin  Davison.      medical    inspection    has    ever 
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in  the  early  stage  of  the  disease,  which 
only  medical  inspection  can  detect. 

How  widespread  may  be  the  infection 
resulting  from  the  presence  of  one 
source  of  contagion  is  forcibly  demon- 
strated by  an  occurrence  in  a  school  at 


A  Mouth-Brkather— A  Victim  of  Adknoids. 

BreathiDR  through  the  mouth  invites  disease.    Nearly  a 

million  school  children  arc  thus  afflicted. 


relinquished  it,  is  a  strong  argument  in 
its  favor. 

That  there  is  a  real  and  serious  need 
for  health  inspection  in  the  schools,  is 
clearly  evident  from  the  facts  set  forth 
by  numerous  reliable  investigators. 

More  than  100,000  children  of  school 
age  are  annually  laid  prostrate  by  the 
three  preventable  diseases  of  diphtheria, 
tuberculosis  and  scarlet  fever,  and  20,000 
of  these  illnesses  terminate  fatally.  In 
diphtheria  and  scarlet  fever,  the  infec- 
tion generally  passes  from  pupil  to  pupil 


Boy  Ten  Years  of  Age  with  Adenoids  and  Grratly 
Enlarged  Tonsils. 


He  is  two  years  behind  his  grade  in  school, 
of  course,  a  mouth-breather. 


He  is. 
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Photograph  op  the  Tonsils  Removed  from  Ten- 

Y  ear-Old  Boy  in  the  Previous  Picture. 

Note  the  crjrpts  >- depressions  — throuffh  which  bacteria 

readily  enter  and  infect  the  glands  in  the 

neck  and  lungs. 


Millgrove,  Ohio,  where  a  boy  with  in- 
cipient measles  infected  every  member  of 
the  school,  including  the  teacher,  so  that 
they  all  fell  sick  within  ten  days.  If 
discovered  early,  the  sick  are  not  only 
prevented  from  infecting  the  well,  but 
are,  in  most  cases,  easily  cured.  In  one 
year  about  700  pupils  with  diphtheria, 
scarlet  fever  and  tuberculosis  were  found 
attending  the  schools  of  Massachusetts. 
During  the  same  period  several  thou- 
sand children  with  other  contagious  dis- 
eases such  as  measles,  mumps,  grippe, 
and  syphilis  were  excluded  from  these 
schools  in  the  interest  of  health.  There 
can  be  no  doubt  that  the  early  discovery 
of  these  ailments  prevented  them  from 
infecting  hundreds  of  other  children. 
Over  15,000  cases  of  contagious  eye  dis- 
eases were  found  in  the  New  York  City 
schools  in  one  year,  and  65,000  other 
children  were  excluded  for  various  trans- 
missible ailments  ranging  from  diph- 
theria to  whooping-cough.  In  Philadel- 
phia about  10,000  of  the  school  attend- 
ants during  the  year  are  excluded  at 
some  time,  because  of  diseases  which 
menace  the  health  of  their  associates. 

A  study  of  the  cases  of  scarlet  fever 
and  diphtheria  occurring  during  vaca- 
tion periods  and  during  the  school 
months,  shows  that  under  present  condi- 
tions the  schools  are  largely  responsible 
for  the  spread  of  these  diseases.  The 
number  of  cases  is  usually  doubled 
within  a  few  weeks  after  the  opening  of 
the  schools  in  September,  as  may  be 
seen  by  the  chart  on  page  349. 

The  detection  and  exclusion  of  com- 


municable diseases  is  but  one  of  the  two 
important  results  secured  by  medical 
inspection.  The  greatest  need  for  this 
work  is  found  in  the  fact  that  a  large 
per  cent  of  school  children  suffer  from 
some  physical  defect,  which  in  many 
cases,  can  be  easily  remedied,  but  which 
often  lessens  by  a  fourth  and  sometimes 
a  third,  the  real  benefits  to  be  derived 
from  the  instruction.     . 

The  report  of  Dr.  Rebuck  of  Harris- 
burg  shows  that  out  of  295  pupils  ex- 
amined, 126  were  defective  in  hearing 
or  vision.  Among  nearly  100,000  chil- 
dren in  New  York  City,  about  one-third 
were  found  to  have  such  defective  eye 
sight  as  to  require  glasses.  In  Philadel- 
phia 60  per  cent  of  the  children  examined 
showed  marked  eye  strain  or  defective 
vision  and  354  pupils  were  discovered 
who  could  not  read  ordinary  writing  on 
the  blackboard  even  at  the  distance  of  a 
few  feet,  and  could  only  with  difficulty 
make  out  the  print  in  their  books.  In 
Massachusetts,  outside  of  Boston,  20 
per  cent  of  the  pupils  were  found  de- 
fective in  vision.  In  Camden,  N.  J., 
27  per  cent  were  defective  in  vision.  In 
London,  10  per  cent  of  school  children 
are  reported  as  suffering  from  serious 
visual  defects.      The   combined   reports 
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Ringworm  op  the  Scalp  Caused  by  the  Growth 

OP  A  Mold  in  the  Skin. 

This  persistent  malady  is  transferred  from  one  school  child 
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of  numerous  observers  show  that  from 
10  to  20  per  cent  of  school  children 
have  such  abnormal  sight,  that  they 
are  not  only  wasting  an  appreciable 
portion  of  their  time  in  school,  but,  in 
some  instances,  are  wrecking  their  health 
in  seeking  the  education  which  the  state 
offers  them. 

The  number  of  children  with  defective 
hearing  or  diseased  ears  in  our  schools 
is  large.  Massachusetts  reported  27,000 
pupils  with  defective  hearing  in  the  year 
1907.  Investigations  in  fifteen  different 
cities   lead  to  the  estimate  that  nearly 


percentage  of  dull  children  are  so  be- 
cause the  eye,  or  the  ear,  each  one  of  the 
chief  avenues  for  the  reception  of  knowl- 
edge, is  partially  blocked. 

Defects  in  the  senses  may  and  often 
do  exert  a  baneful  influence  throughout 
life  but  they  are  not  so  likely  to  weaken 
the  physical  vigor  and  invite  disease  as 
defects  in  the  teeth. 

The  reason  assigned  for  the  fact  that 
we  are  a  nation  of  dyspeptics,  is  the 
neglect  of  the  teeth  of  children  during 
school  years,  and  the  inability  to  recover 


ONE  OF  THE  HALF-MILLION  INTELLECTUAL  MILLS  OF  OUR  COUNTRY.  WHERE 

THE  MIND  IS  OFTEN  EXAMINED  AND  TENDED  WITH  CARE.  WHILE 

THE  UNEXAMINED  AND  NEGLECTED  BODY  TOO  OFTEN 

BECOMES  A  PARTIAL  OR  COMPLETE  WRECK. 


50,000  children  in  Pennsylvania  are  un- 
able to  reap  the  full  advantage  of  in- 
struction given,  because  of  defective 
hearing.  The  fact  that  there  were  dis- 
covered among  the  Philadelphia  school 
children  750  cases  of  middle-ear  disease 
in  1907  indicates  that  there  are  in  this 
state  4,000  pupils  suffering  from  a  mal- 
ady certain  in  some  cases  to  cause  deaf- 
ness. The  census  report  of  1900  shows 
that  in  this  state  there  are  about  3,000 
persons  in  whom  deafness  has  been 
caused  by  middle-ear  disease.  There  is 
no  longer  any  doubt  that  a  considerable. 


the  lost  art  of  chewing.  An  examination 
of  79,000  children  in  the  New  York 
schools  showed  that  29,386  possessed  one 
or  more  decayed  teeth.  In  Strassburg, 
Germany,  the  first  city  in  the  world  to 
adopt  dental  inspection,  97>^  per  cent  of 
the  school  children  were  found  to  have 
diseased  teeth.  Eighty  per  cent  of  the 
children  in  Great  Britain's  industrial 
schools  suffer  from  decayed  teeth.  In 
Germany,  among  20,000  children  be- 
tween the  ages  of  6  and  16,  19,000  of 
them  were  found  to  have  caries  in  a 
marked  degree. 

Digitized  by  VrrVJVJV  IV^ 


OF  THIS  GROUP  OF  CHILDREN  IN  AN  OHIO  SCHOOL.  FORTY-FIVE  HAVE  DECAYED  TEETH. 
About  one-third  of  the  number  own  tooth-brushes,  several  use  their  mother's  brush,  or  have  one  in  common 

with  a  brother  or  sister. 


Doctor  Kerr,  after  the  examination  of 
hundreds  of  children,  records  that  the 
dentition  of  the  average  school  child  is 
in  a  deplorable  condition.  One  child 
examined  had  eleven  decaying  stumps, 
one  fourteen,  and  another  seventeen. 
One  girl  had  but  two  teeth  and  one  boy 
possessed  not  a  single  sound  tooth. 
Toothache  ?  Yes,  they  suffered  the  tor-  ' 
ture  of  Prometheus  bound.  In  the  face 
of  these  conditions  the  Christian  scien- 
tist and  the  stoic  are  the  only  ones  who 
can  put  up  an  honest  argument  against 
medical  inspection.  The  one  says  there 
is  no  matter  there  to  ache,  and  the  other 
believing  that  suffering  is  a  virtue,  says 
there  is  matter  but  it  doesn't  matter  if 


there  is.  Zederbaum  ^ys,  of  500  chil- 
dren examined  in  Michigan,  450  of  them 
needed  dental  attention.  Judging  from 
these  figures,  it  is  evident  that  at  least 
half  of  the  school  children  of  this  state 
have  decayed  teeth;  which,  in  a  large 
majority  of  cases,  will  cause  more  or 
less  ill  health,  and  reduce  greatly  their 
value  as  future  citizens. 

Adenoid  growths,  enlarged  tonsils 
and  other  throat  troubles  are  frequently 
caused  and  always  aggravated  by  rotting 
teeth  which  constantly  give  off  poisons 
from  the  filth  germs  in  their  cavities. 
Headache,  constipation,  chorea  or  St. 
Vitus  dance,  and  the  milder  nervous  dis- 
orders, in  many  instances  have  their  first 


A  PENNSYLVANIA  SCHOOL  IN  WHICH  THIRTY-THREE  PER  CENT  OF  THE  CHILDREN  HAVE 
DECAYED  TEETH.  INVITING  DISEASE  AND  PREVENTING  PROJ^fedilGESTION. 
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cause  in  defective  teeth.  The  researches 
of  the  last  two  years  have  definitely 
shown  that  carious  teeth  form  an  im- 
portant factor  in  the  cause  of  tubercu- 
losis, both  by  weakening  the  system  and 
producing  inflamed  mouth  tissues 
through  which  the  germs  may  readily 
enter.  Perfect  teeth  demand  perfect  di- 
gestion. Perfect  digestion  demands  per- 
fect mastication.  Perfect 
mastication  demands  per 
feet  teeth. 

Out  of  23,000  men  re 
fused    enlistment    in    the 
British    army    in    one    year, 
5,000   were   rejected   because 
of   decay   or   absence 
of  one  or  more  teeth. 
One  thousand  of  the 
applicants      for      en- 
r  o  1 1  m  e  n  t     in     the 
United    States    army 
for    the    fiscal    year 
1905-1906,    were    re- 
fused   admission    be- 
cause of  bad  teeth.     Dental 
caries,  so  detrimental  to  the 
health  and  future  usefulniss 
of  the  nation's  living  wealtfu 
has  become  such  a  common 
factor  as  a  health  destroyer, 
that  it  has  been  well  stykd 
the  "people's  disease." 

Still  further  evidence  that 
the  human  machine  in  its 
early  days  needs  careful  in- 
spection to  insure  its  great- 
est future  efficiency,  is  fur- 
nished by  the  investigations 
of  Hertel,  of  Denmark,  Key 
in  Sweden,  Crichton  Brown, 
and  Warner  in  Great  Brit- 
ain, Zahor  in  Prussia,  and 
Nesterok  in  Russia.  These 
men  have  shown  that  in  their  countries, 
the  average  morbidity  for  boys  in  school 
was  29  per  cent,  and  for  girls,  42  per 
cent.  Dr.  Johnson  states  that  75  per 
cent  of  the  girls  and  33  per  cent  of 
the  boys  who  left  high  schools  in  one 
year  in  Cleveland,  did  so  because  ill 
health  prevented  them  from  keeping  up 
with  their  studies.  He  reports  that  in 
five  cities  in  the  United  States,  16,000 
children  between  eight  and  fourteen 
years  of  age  were  taken  out  of  school 
within  one  term  because  of  ill  health. 


Head  Louse.  Much  Enlarg- 
ed. TO  Show  Its  Loath- 
some AND  Dangerous 
Character. 
A  common  affliction'of  children 
improperly  cared  for. 


Late  investigations  show  that  probably 
one-half  of  this  ill  health  is  due  to  ab- 
normal conditions  of  the  eye,  ears, 
throats  or  teeth,  which  medical  inspec- 
tion could  discover  in  time  to  prevent 
baneful  results.  These  facts  make  it 
clear  that  there  is  a  real  need  of  medical 
inspection,  if  it  can  decrease  the  amount 
of  sickness  and  death,  and  remedy  phys- 
ical defects  to  such  an  ex- 
tent as  to  pay  for  the  cost. 
A  study  of  conditions 
in  Boston,  Philadelphia, 
Cincinnati,  Detroit  and 
Montclair,  shows  that  the  cost 
for  the  necessary  inspection 
to  detect  and  exclude 
communicable  d  i  s- 
eases  is  about  fifteen 
cents  annually  per 
pupil.  The  cost  for 
the  examination  for 
physical  defects  is 
thirty-five  cents  per 
pupil.  We  spend 
about  $30,000,000  in 
Pennsylvania  for  public 
scliools,  and  the  additional 
cost  for  medical  inspection, 
basing  the  estimate  upon 
one  million  pupils,  would  be 
onlv  $500,000.  If,  then, 
$500,000  worth  of  health 
and  human  life  can  be  pre- 
served by  medical  inspec- 
tion, it  is  the  duty  of  edu- 
cators to  ask  the  legislature 
to  enact  laws  compelling 
such  inspection  in  every 
town  and  city  of  the  com- 
monwealth. 

The  time  required  for  a 
child  to  finish  the  work 
of  a  given  grade,  is  a  fair 
criterion  of  mental  deficiency.  According 
to  Doctor  Newmayer,  Superintendent 
Corman  of  Philadelphia  reports  in  1906, 
13,830  pupils  as  having  been  between  two 
and  three  years  in  one  grade,  and  in 
1907,  more  than  18,000  children  in  Phila- 
delphia were  reported  as  having  been  two 
years  or  longer  in  one  grade.  In  New 
York  City  last  year  over  250,000  children 
failed  of  promotion  in  their  grade  and 
Supt.  Maxwell  claims  that  the  root  of 
the  trouble  is  largely  in  physical  defects, 
capable   of  being^),|[fu^4i^vijau^e^eat 
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measure.  Further  studies  and  observa- 
tions lead  to  the  conclusion  that  about  10 
per  cent,  or  100,000  children  in  this  state 
are  mentally  deficient  to  such  a  degree 
as  to  require  nine  years  of  instruction  to 
secure  the  education  which  the  normal 
child  gets  in  six  years.  The  extra 
amount  spent  in  the  education  of  these 
mental  defectives  is  then  about  $1,500,- 
000.  However,  only  about  one-half  of 
this  mental  deficiency  is  due  to  physical 
defects  which  medical  inspection  can 
remedy;  and  in  only  one- fourth  of  the 
cases  can  it  remedy  the  defects  com- 
pletely. Therefore,  the  actual  saving  in 
instruction  would  probably  be  less  than 
a  quarter  of  a  million  dollars;  but  the 
increased  value  of  perfect  manhood  and 
womanhood  given  to  future  citizens,  is 
beyond  computation. 

Certain  physical  defects,  in  youth,  re- 
maining undiscovered  and  uncorrected, 
add  a  considerable  number  of  disabled 
citizens  to  the  asylums   for   the   feeble 
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Chart  Computed  from  thk  United  States  Census 
Report  to  Show  How  the  Opening  of  the 
Schools  in  Autumn  Increases  Diphtheria. 
The  broken  link  shows  the  number  of  cases  amonf?  school 
children  5  to  14  years  old  durinir  1900-1904  in  the  Reg- 
istration. Area  of  the  United  States.    The  un- 
broken line  shows  the  number  of  cases 
among  children  from  birth  to  5  years 
of  age  for  same  period  and  area. 


Impetigo,  a  Contagious  Skin  Disease  Caused  by  a 

Minute  Parasite  Plant. 

Medical  inspection  has  entirely  banished  this  disease  from 

some  schools  where  it  was  formerly  present 

throughout  the  year. 


minded  and  insane.  Doctor  Newmayer 
says  it  has  been  claimed  that  of  the  in- 
mates of  an  asylum  for  the  feeble 
minded,  25  per  cent  could  have  been  made 
normal  men  and  women  by  the  correc- 
tion of  physical  defects  and  proper  train- 
ing in  early  life.  Among  our  8,000  deaf 
and  5,000  blind  citizens  of  this  state,  at 
least  several  hundred  of  them  could  have 
been  saved  from  their  unfortunate  condi- 
tion by  medical  inspection. 

The  journal  of  the  American  Medical 
Association  records  the  following  strik- 
ing benefit  from  medical  inspection  in 
Philadelphia :  The  city  council  appropri- 
ated $300.00  for  glasses  for  children 
unable  to  pay  for  them,  and  with  this 
money  354  children  were  fitted  with 
glasses.  These  children  without  glasses 
could  not  read  from  the  blackboard  and 
could  not  see  the  print  in  their  books; 
in  many  instances  they  were  thought 
backward  and  often  mentally  deficient. 
Correction  of  these  defects  by  the  fitting 
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of  proper  glasses  was  followed  by  re- 
markable improvement  in  the  work  and 
conduct  of  the  pupils.  Children  in  spe- 
cial schools  were  enabled  to  return  to  the 
regular  schools.  A  large  amount  of  mal- 
nutrition, dyspepsia  and  other  physical 
ills  resulting  from  the  carious  teeth  pres- 
ent in  more  than  a  quarter  of  a  million  of 
the  school  children  of  Pennsylvania,  is 
capable  of  being  remedied  by  medical 
inspection  to  an  extent  which  can 
scarcely  be  estimated  in  dollars  and 
cents.  Medical  inspection  would  detect 
diphtheria  in  its  very  beginning,  and, 
thus,  not  only  prevent  further  infection, 
but  also  make  possible  the  use  of  the 
one  certain  remedy,  antitoxin,  at  a  time 
when  its  efficiency  is  greatest.  In  this 
way,  it  is  probable  that  nearly  one-half 
of  the  1,000  deaths  from  diphtheria 
among  the  school  children  of  this  state 
could  be  avoided.  In  Japan  where  the 
most  perfect  form  of  medical  inspection 
prevails  throughout  the  entire  Empire, 
scarlet  fever  is  almost  unknown  and  the 
diphtheria  death  rate  is  less  than  one- 
third  of  what  it  is  in  the  United  States. 

Inspection  in  the  Cincinnati  schools 
during  the  first  six  months  of  1907,  re- 
vealed over  1,000  pupils  suffering  from 
contagious  diseases,  ranging  from  itch  to 
scarlet  fever.  If  these  children  had  been 
permitted  to  remain  in  school,  others 
would  have  been  infected,  and  further 
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Chart  Constructed  prom  the  Report  op  the  Pub- 
lic Health  and  Marine  Hospital  Service 
POR  the  Six  Largf^st  Cities  in  the 
United  States  in  1908. 
The  broken  line  shows  the  number  of  cases  of  scarlet 
fever  reported  in  each  month,  and  the  unbroken  line 
those  of  diphtheria.  The  larsre  increase  during  the 
first  warm  days  of  May  is  due  to  the  more  fre- 
quent use  of  the  common  drinking-cup. 


Elbven-Year-Old  Boy  Showing  an  Enl.\rgf.d  Gland 
AT  the  Side  op  the  Neck  Caused  by  Tuber- 
cle Bacilli.  Which  Entered  Through 
His  Enlarged  Tonsils.     Also  His 
Eyes  Are  Nearly  Ruined  by  Neg- 
lecting THE  Use  of  Glasses. 
These  defects  which  medical  inspection  might  earlier  have 
remedied  have  put  him  three  years  behind  his 
grade  and  ruined  his  health. 


sickness  and  death  resulted.  Our  state 
law  compels  children  to  attend  school. 
Unless  there  is  medical  inspection,  no 
school  can  be  kept  free  of  contagious  dis- 
eases. As  a  result,  we  are  subjecting 
children  to  a  needless  risk  of  infection, 
likely  to  cause  sickness  and,  in  many 
cases,  death. 

The  minor  ailments,  such  as  pedicu- 
losis, itch,  and  ringworm  are  serious 
maladies  when  it  is  remembered  that  they 
may  be  the  cause  of  sleeplessness  and 
nervousness,  which  being  long  continued, 
may  lead  to  prostration  and  insanity. 
Over  7,000  cases  of  pediculosis  '  were 
found  among  school  children  of  Massa- 
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chusetts  in  one  year.  Dr. 
Newmayer  states  that 
medical  inspection  re- 
duced the  percentage  of 
pediculosis  in  certain 
schools  in  Philadelphia 
from  thirty  to  eight.  Im- 
provement in  cleanliness, 
which  has  an  influence 
on  moral  character,  has 
been  noteworthy  in 
schools  after  the  in- 
auguration of  medical 
inspection. 

The  benefits, 
then,  to  be*  de- 
rived from  the  medical 
inspection  of  school 
children  are  a  saving  of 
many  thousands  of  dol- 
lars spent  in  instructing 
backward  pupils,  the 
prevention  of  much  sickness  and  suf- 
fering, the  warding  off  of  a  con- 
siderable amount  of  early  death,  and  the 
remedying  of  numerous  defects  in  child- 
hood which  are  certain  to  limit  the  use- 
fulness of  the  future  citizen,  and  in  a 
considerable  number  of.  instances  make 
him  an  object  of  charity  and  sometimes 
even  a  criminal. 
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All  Mir.MBERS  of  One  Family  and  All  Have  Tuberculosis. 

The  two  older  children  felt  well  enough  to  jfo  to  school  and  drink  from 

the  common  cup  until  medical  inspection 

discovered  their  disease. 


Enlarged  Photograph  of  Head  Lice  Combed  from  a  School 
Child's  Hair. 


If  medical  inspection  is  to  prevail,  it 
should  be  made  as  efficient  as  possible. 
With  the  results  of  the  experience  of 
others,  the  opinion  must  be  upheld  that 
both  kinds  of  inspection  should  be  under- 
taken, the  one  for  the  detection  of  con- 
tagious diseases,  the  other  for  physical 
defects.  The  work  relative  to  contagious 
diseases  should  either  be  related  to  or 
under  the  direction  of  the  board 
of  health,  while  the  physical 
examinations  should  be  directed 
by  the  school  authorities. 

The  experience  with  school 
nurses  in  Boston,  New  York, 
Philadelphia  and  Harrisburg 
proves  that  medical  inspection 
can  only  reach  its  greatest  ef- 
ficiency when  the  inspectors' 
work  is  followed  up  by  that  of 
the  nurse.  Contagious  eye  and 
skin  diseases  and  other  simple 
maladies  can  be  speedily  cured 
under  the  watchful  eye  of  a 
nurse  whereas  if  the  patient  is 
left  to  the  treatment  of  a  care- 
less parent,  months  or  even 
years  may  elapse  without  a  com- 
{)lete  cure,  while  the  pupil  is  de- 
barred from  the  benefits  of  the 
school.  The  work  of  the  inex- 
pensive nurse  greatly  lessens 
the  cost  for  the  expert  work  of 

the  doctor.      Working  together. 
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one  physician  on  less  than  half  time 
and  a  nurse  on  full  time  can  render 
proper  inspection  for  2,000  children.  In 
Camden  one  physician  is  employed  for 
over  9,000  children,  but  his  entire  time  is 
given  to  the  work. 

While  we  are  waiting  for  the  necessary 
appropriation  for  thorough  medical  in- 
spection, it  seems  to  me  wise  that  a  be- 
ginning in  the  work  should  be 
made  at  once  by  every  teacher. 
It  requires  but  little  skill  to  test 
for  defective  sight  and  hearing 


to  the  recent  statement  of  Doctor  New- 
mayer :  "Truancy,  child  labor,  the  juve- 
nile criminal,  and  the  moral  and  mental 
defective,  in  greater  part,  have  their 
origin  in  the  unrecognized, 
unattended,  physically  defect- 
ive pupil,"  A  school  system, 
fostered  by  a  great 
commonwealth  like 
that  of  each  state, 
must  seek  the  highest 
efficiency  in  the  prep- 
aration of  citizens, 
both  morally  and  phys- 


BUT  SIXTEEN  OF  THESE  CHILDREN  ATTENDING  SCHOOL  IN  NEW  JERSEY  USE 

TOOTH  BRUSHES. 


and  to  observe  defective  teeth  and  abnor- 
mal breathing.  This  simple  inspection 
will  add  greatly  to  the  personal  interest 
which  the  effective  teacher  has  in  the 
welfare  of  her  children,  and  will  hasten 
the  time  when  a  public  school  will  not 
dare  to  neglect  its  most  important  duty 
and  send  out  into  the  strife  of  life  pupils 
maimed  in  eye,  ear  or  mouth. 

Without  medical  inspection  we  know 
that  we  shall  have  thousands  of  school 
children  in  each  state  annually  suffering 
from  preventable  disease.  Neglected  eyes, 
and  middle-ear  and  throat  inflammations 
will  add  in  the  next  generation  largely 
to  the  thousands  of  blind  and  deaf  citi- 
zens of  our  commonwealth.  The  work 
of  Cronin  of  New  York,  Ehler  of  Cleve- 
land, and  Cornell  and  Witner  of  Phila- 
delphia, fortify  and  give  strong  credence 


ically,  as  well  as  mentally,  and  it  cannot 
do  this  without  medical  inspection  in  the 
public  schools. 

The  mouth-breather  is  one  of  the  most 
easy  to  detect  of  these  deficients.  There 
is  a  vacancy  to  the  eye,  a  listlessness  in 
manner,  while  the  widely  parted  lips,  and 
the  pinched  appearance  of  the  nose  too 
plainly  evidences  that  the  air  passages 
for  the  normal  entrance  of  air  are  closed. 
Persons  thus  affected  usually  have  very 
narrow  chests,  due  to  the  fact  the 
lungs  are  never  fully  expanded.  Worst 
of  all  the  absence  of  oxygen  results  in  a 
diminution,  often  to  a  very  serious  de- 
gree, of  the  red  corpuscles.  The  voice 
takes  on  the  characteristic  sound  as  of 
one  "talking  through  his  nose." 

Greece  and  Rome  once  led  the  world. 
Strangers  visited  their  shores  and  left 
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with  the  death  angels  of  the  morass  en- 
circled lands  a  new  enemy  which  in  the 
following  night  was  planted  in  the  noble 
blood  of  Southern  Europe.  Malaria 
turned  strength  into  weakness.  Because 
they  did  not  rise  to  this  new  emergency 
and  put  down  this  enemy  to  physical 
vigor,  Greece  quickly  receded  from  the 
rank  of  a  world  power  and  Rome  as  a 


nation  sank  into  oblivion.  The  advent 
of  the  foreigner  in  our  midst,  the  change 
from  rural  to  urban  life  and  the  adop- 
tion of  other  unhygienic  habits  demand 
new  safeguards  for  preventing  physical 
deterioration,  and  one  of  the  most  im- 
portant is  an  honest  and  thorough  med- 
ical inspection  in  the  public  schools  of 
this  country. 


The  Daffodils 


I  wandered  lonely  aa  a  cloud 

That  floats  on  high  o'er  vales  and  hills, 
When  all  at  once  I  saw  a  crowd, 
.  A  host  of  golden  dafibdils, 
Beside  the  lake,  beneath  the  trees, 
Fluttering  and  dancing  in  the  breeze. 

Continuous  as  the  stars  that  shine 
And  twinkle  on  the  milky  way. 

They  stretched  in  pever-ending  line 
Along  the  margin  of  a  bay; 

Ten  thousand  saw  I  at  a  glance, 

Tossing  their  heads  in  sprightly  dance. 

The  waves  beside  them  danced,  but  they 
Outdid  the  sparkling  waves  in  glee;— 

A  poet  could  not  but  we  gay. 
In  such  a  jocund  company; 

I  gazed,  and  gazed,  but  little  thought 

What  wealth  that  show  to  me  had  brought. 

For  oft  when  on  my  couch  I  lie, 
In  vacant  or  in  pensive  mood. 

They  flash  upon  that  inward  eye 
Which  is  the  bliss  of  solitude; 

And  then  my  heart  with  pleasure  fills, 

And  dances  with  the  daffodils. 

—Wordsworth. 
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POWER  FROM  SUNLIGHT 

By  WINTHROP  PACKARD 


O  catch  the  Hght  of  the 
sun,  bottle  it  and  have 
it  on  tap,  to  be  turned 
on  at  will  in  dark 
places  is  the  latest  feat 
of  American  inventive 
genius.  Indeed  the  new 
machine     does     more 

than  store  the  sun's  rays,  for  it 

derives  from  them  a  form  of 

energy    which    may    be    trans- 
formed into  heat  or  power  as 

well   as  light.     Thus  becomes 

true  a  dream  of  the  ages  past, 

a  dream  that  would  seem  to  be 

as  Utopian  as  any  magic   feat 

of  the  genie  of  Arabian  tales. 

Since    the    days    of    Archi-      winthrop 

S56 


medes,  inventors  have  worked  from  time 
to  time  on  schemes  for  utilizing  the  heat 
of  the  sun's  rays  as  a  source  of  power, 
and  one  device  after  another  has  given 
partial  success  only  to  be  doomed  to 
failure  on  a  prolonged  practical  test. 
Most  of  these  solar  engines  have  de- 
pended on  the  concentration  of  the  sun's 
rays  by  means  of  mirrors  and 
prisms,  focusing  the  heat  on  a 
boiler  where  steam  is  gener- 
ated and  used  in  the  usual  way. 
More  than  one  complicated  and 
expensive  apparatus  of  this 
sort  stands  useless  today.  You 
will  find  them  scattered 
through  the  southwestern  part 


Packard. 
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for  there  the  sun  shines  most  of  the  time, 
some  places  having  three  hundred  or 
more  bright  days  during  a  year.  There 
is  no  lack  of  heat  in  the  sun ;  the  trouble 
comes  in  the  complicated  mechanisms 
which  fail  to  grasp  its  elusive  power  in 
such  manner  as  to  retain  it. 

Now  appears  before  the  startled  scien- 
tific world  the  invention  of  a  Massa- 
chusetts  man, 
George  H.  Cove, 
which  proceeds 
along  entirely  new 
lines  and  lays  a  sim- 
ple but  cunning  and 
effective  trap  for 
the  electrical  energy 
which  the  sun  gen- 
erates in  enormous 
quantities  and  sends 
along  his  beams 
earthward.  This 
source  has  never  be- 
fore been  tapped,  at 
least  in  a  way  to 
make  it  a  commer- 
cial possibility.  So 
simple  is  the  de- 
vice and  so  direct 
and  p  o  s  i  ti  V  e  its 
work  that  it  is  no 
wonder  that  it  has 
been  overlooked  or 
never  thought  of, 
either  by  inventors 
of  electrical  appli- 
ances or  those  peo- 
ple who  have  tried 
by  various  mirror 
and  prism  schemes  • 
to  entangle  the  sun's  energy  and  set  it 
at  work.  Simplicity  is  the  startling  part 
of  many  a  great  invention. 

What  might  be  called  the  primary  cell 
of  the  "solar  electric  generator,"  as  the 
inventor  names  it,  is  a  three  inch  long 
rod  or  plug  of  metallic  composition,  an 
alloy  of  several  common  metals,  on  one 
end  of  which  the  sun  shines  in  a  glass- 
enclosed  space,  the  other  end  being  in  the 
shadow,  in  cool  free  air.  This  rod  is 
part  of  a  circuit  wired  in  the  ordinary 
way  to  any  good  storage  battery.  While 
the  sun  thus  shines  upon  one  end  of  this 
rod  the  difference  in  temperature  be- 
tween that  and  the  other  end,  and  also 
the  difference  in  other  conditions  caused 


g.  s.  covk.  invkpttoh  of  thk 
Solar  Electhic  Generator. 


by  the  direct  rays  in  one  case  and  their 
absence  in  the  other,  a  difference  not 
wholly  understood  by  the  inventor  at 
present  but  now  being  experimented 
upon,  sets  up  an  electrical  action  which  is 
passed  along  to  the  storage  battery  and 
there  held  in  reserve  to  be  turned  on  as 
light,  heat  or  power  as  desired.  The 
amount  of  energy  trapped  and  thus 
stored  by  one  rod  in 
a  day  is  of  course 
small,  but  it  is  a 
simple  matter  to 
hitch  up  any  number 
of  these  rods  in  bat- 
teries and  thus  make 
their  individual 
work  cumulative.  A 
thousand  rods  may 
be  placed  side  by 
side  in  the  space  of 
an  ordinary  win- 
dow-sash five  feet 
square  and  the  elec- 
tric force  thus  gen- 
erated is  a  thing  to 
be  reckoned  with. 

The  device  as 
used  at  present  con- 
sists of  a  frame  very 
like  a  sash  with  six- 
teen panes,  each 
pane  enclosing  the 
sun-ward  end  of 
sixty-one  plugs,  a 
total  of  nine  hun- 
dred and  seventy- 
six.  The^e  plugs 
are  set  in  a  compo- 
sition of  asphalt  and 
other  material  which  required  consider- 
able study  to  produce  to  fit  the  required 
conditions.  It  is  necessary  that  this  com- 
position be  a  non-conductor  of  heat,  of 
light  and  of  electricity,  and  of  sufiicient 
strength  to  hold  the  plugs  firmly.  The 
glass  casing  holds  the  sun- ward  ends  of 
these  in  motionless,  heated  air ;  the  other 
ends  are  in  the  shadow  and  the  breeze. 
The  sash  itself  stands  on  a  simple  stand 
on  a  flat  roof,  or  it  may  be  allowed  to 
rest  on  a  southerly  exposed,  ordinary 
sloping  roof,  or  it  may  stand  on  the 
ground  for  that  matter,  the  only  require- 
ment being  that  the  sun  shall  strike  it 
fairly.  Here  again  experience  has  proved 
that  the  devic§,g,j|^j^p^e,,s«n^,jn   its 
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action  than  at  first  supposed.  With  his 
first  sash  the  inventor  thought  there 
would  be  a  loss  in  energy  unless  the  sun 
shone  on  it  perpendicularly  all  day  and 
was  preparing  a  mechanism  whereby  the 
sash  might  be  turned  with  the  sun  as  it 
passed  from  east  to  west  and  from  the 
horizon  toward  the  zenith  and  back 
again.  No  such  complication,  however, 
arises.  The  electrical  energy  seems  to  be 
generated  in  equal  quantity  under  slant- 
ing rays  as  under  those  which  fall  per- 
pendicular. 

This,  coupled  with  the  fact  that  the 
machine  when  exposed  to  various  sources 
of  artificial  heat  gives  no  electrical  en- 
ergy whatever,  would  seem  to  lead  to  the 


of  both  sun-heat  and  light,  or  yet  a  cer- 
tain electrical  energy  which  passes  from 
the  sun  to  the  earth,  using  the  direct  rays 
as  wires,  so  to  speak,  the  fact  remains 
that  this  simple  device  is  a  probable 
breeder  of  a  revolution  in  sources  of 
electrical  energy.  At  first  it  will  be  ap- 
plied only  in  a  small  way,  no  doubt;  as 
a  private  house  lighting  electric  plant,  for 
instance. 

The  present  cost  of  such  a  machine  as 
pictured  in  this  article  need  not  be  much 
over  a  hundred  dollars.  It  is  as  inde- 
structible as  a  kitchen  range.  Properly 
secured  and  wired  upon  a  roof,  or  any 
other  spot  where  it  gets  the  day's  sun 
unimpeded  it  needs  no  further  attention. 


conclusion  that  other  than  the  ordinary 
heat  rays  of  the  sun,  perhaps  the  ultra- 
violet rays,  are  active  in  setting  up  the 
electrical  current. 

But  whatever  the  cause,  whether  the 
peculiar  quality  of  heat  that  is  generated 
by  the  sun's  rays,  or  a  complicated  action 


Even  in  its  present  somewhat  crude  and 
experimental  state,  given  two  days'  sun 
it  will  store  sufficient  electrical  energy  to 
light  an  ordinary  house  for  a  week.  The 
inventor  has  proved  this  now  for  months 
in  his  own  establishment.  Thus,  in  por- 
tions of  the  country  where  even  one  da^ 
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in  three  is  sunny  a  single  machine  five 
feet  square  and  holding  less  than  a  thou- 
sand plugs  is  sufficient  for  the  ordinary 
lighting  of  a  house.  The  possibilities  of 
the  amount  of  power  which  might  be 
obtained  in  the  future  by  batteries  of 
these  simple  devices  working  without  ex- 
pense and  with  a  minimum  of  attention 
are  simply  staggering.    The  machine  has 


hour.  It  was  thus  shown  that  the 
amount  of  energy  ready  at  any  man's 
door,  but  then  as  now  going  to  waste 
for  lack  of  adequate  harness,  is  enor- 
mous. 

Scientists  also  continue  to  demonstrate 
that  coal  and  oil,  at  present  the  common 
great  sources  of  energy  and  artificial 
light,  are  rapidly  being  depleted  and  that 


A  REAR  VIEW  OF  THE  DEVICE  THAT  BOTTLES 
THE  SUNLIGHT. 
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been  made  automatic  by  a  mechanism 
which  shuts  off  the  battery  when  the 
sun's  rays  cease  to  strike  the  surface  and 
opens  the  connections  again  at  the  touch 
of  the  sun  in  the  morning.  This  works 
also  on  days  of  alternate  sun  and  shade, 
opening  up  connections  during  sunshine 
and  closing  them  during  shadow. 

Of  course  the  fact  that  the  sun's  rays 
are  capable  of  producing  enormous  en- 
ergy is  no  new  thing  to  science.  Erics- 
son, the  inventor  of  the  civil  war  moni- 
tors which  revolutionized  naval  warfare, 
demonstrated  in  1868  that  the  sun's  rays 
give  a  horsepower  per  square  yard  per 


in  another  hundred  years  they  will  have 
become  scarce  if  not  exhausted.  The 
country  at  large  is  turning  toward  water 
power  which  is  now  but  partly  utilized. 
But  water  power  sites  are  expensive  to 
obtain  and  are  rapidly  being  taken  up 
by  powerful  interests.  Like  the  coal  and 
oil,  water  power  is  not  within  the  reach 
of  the  average  man.  If  he  is  to  use  it  in 
the  future  he  must  buy  it  from  the  capi- 
talist as  he  does  now  from  the  coal  baron 
or  the  oil  king.  It  is  difficult,  however, 
to  see  how  any  commercial  corporation 
or  combination  can  monopolize  the  direct 
rays  of  the  sun.  J^^  g^iy^^g^man's 
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roof  or  his  dooryard,  and  with  a  "solar 
electric  generator,"  it  is  possible  to  trap 
them,  store  them  in  any  good  form  of 
storage  battery — the  inventor  uses  one 
that  is  common  on  automobiles — and 
turn  them  on  at  will  to  do  the  desired 
work,  whether  lighting  a  room  or  heating 
a  chafing  dish  or  running  a  sewing  ma- 
chine or  churn. 

The  invention  is  not  one  of  the  oft- 
heralded  hap-hazard  "discoveries."  It  is 
the  result  of  many  years  of  careful  in- 
vestigation and  patient  labor  on  the  part 


of  a  man  whose  business  it  is  to  invent,  as 
is  was  that  of  his  father  before  him. 
Mr.  Cove  is  a  native  of  Halifax,  Nova 
Scotia.  His  father  patented  many  me^ 
chanical  devices  which  are  in  use  at  tlie 
present  day,  some  of  these  being  im- 
portant in  the  large  flour-making  estab- 
lishments of  the  West.  He,  himself,  takes 
great  pride  in  a  gold  medal  recently  re- 
ceived from  the  Canadian  government 
for  his  model  of  a  machine  and  a  plan 
for  harnessing  the  tides  of  the  Bay  of 
Fundy. 


MAKING  OATS  SELF-SUPPORTING 

By  F.  G.  MOORHEAD 


'  OR  the  first  time  in  the 
history  of  agriculture 
growing  oats  is  to  be 
made  profitable  and 
this  in  face  of  the  fact 
that  the  oats  crops  in 
the  United  States  in 
the  past  eight  .years 
have  been  sufficient  to  pay  the  interest 
and  non-interest  bearing  debt  of  the  na- 
tion twice  over. 

The    gospel  of    profitable    oats    was 
preached    this    spring    throughout    the 
length  and  breadth  of  Iowa — the  leading 
oats  producing  state  of  the  nation — and 
in  portions  of  South  Dakota  by  a  de- 
voted band  of  young  men,  headed  by  the 
intrepid  explorer  in  the  field  of  agro- 
nomy who  started  the  first  "corn  gospel" 
train  on  its  memorable  journey  five  years 
ago.     "Oats    gospel"  trains    were  run 
over  the  Chicago,  Rock  Island  and  Pa- 
cific  railroad,  the   Chicago,   Milwaukee 
and  St.  Paul  railroad',  the  St. 
Paul  and  Des  Moines  railroad 
and   the   Illinois   Central   rail- 
road,  traversing   several   hun- 
dred    miles,     the     preaching 
being    heard    by    fully    10,000 
farmers. 

The  average  American  par- 
taking of  his  matutinal  por- 
ridge has  never  realized  that        f.  g. 


the    American    farmer    has    raised    the 
oats  which  forms  the  bulk  of  the  break- 
fast   foods    at    a    financial    loss.     But 
such  has  been  the  case.    Last  year  Iowa 
planted    4,200,000    acres    to    oats    and 
reaped  a  crop  of  108,900,000  bushels  of 
an  aggregate  farm  value  of  $41,382,000; 
while  Illinois  raised  101,675,000  bushels 
of  an  aggregate  farm  value  of  $41,687,- 
000.    These  immense  totals  would  seem 
to  indicate  profit.     Give  one  year's  oats 
crop  of  Iowa  and  Illinois  to  a  railroad 
president  and  he  could  add  2,686  sleep- 
ing cars  or  4,632  day  coaches  to  the 
rolling  stock  of  his  railroad.    Or  give  to 
Uncle    Sam    the    $334,568,000    secured 
from  the  sale  of  pats  raised  on  the  32,- 
000,000    acres    planted    to    that    grain 
throughout  all  the  United  States  and  he 
could   add   to   his   naval    strength    125 
battleships  of  the  size  and  armament  of 
the  Illinois,  so  that  no  other  nation  on 
the  globe  would  have  even  a  look  in 
when  it  came  to  war.  Take  the 
money  earned  by  the  nation's 
oats   crop   for   the   past   eight 
years  and  the  American  farmer 
could  lay  on  the  table  a  dollar 
for  every  dollar  every  railroad 
president  in   America,   Africa, 
Asia  and   Australia  could   lay 
down   for  every   receipt   from 
MooRHBAD.        every  soy^^g^g^y^gAKgii^gle 
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But  these  big  things  do  not  tell  the 
tale.  Twenty-six  farmers  in  the  oats 
belt,  interrggated  as  to  the  cost  of  rais- 
ing oats,  reported  the  average  expense 
per  acre  as  follows: 

Three  bushels  of  seed. . .  .$1.58 

Preparing  the  ground 1.45 

Harvesting    1.22 

Stacking 50 

Threshing    1.20 

Rent  and  repairs 4.19 


Total    $10.14 

Taking  Iowa's  yield  in  1908  and  the 
average  price  of  oats,  an  acre's  crop 
brings  the  farmer 
$9.55,  leaving  a  loss 
for  each  acre  of  fifty- 
nine  cents.  On  the 
32,000,000  acres 
planted  to  the  grain 
in  the  whole  country 
the  total  loss  would 
be  $18,880,000. 

Why,  then,  in  the 
face  of  this  great 
loss,  has  the  Ameri- 
can farmer  continued 
to  grow  oats  ?  It  has 
not  been  solely  be- 
cause of  a  philan- 
thropic, hygienic  be- 
lief that  the  nation 
should  eat  less  meat 
and  more  oatmeal 
porridge.  Oats  has 
been  a  nurse  crop. 
On  it,  as  it  shot  up 
out  of  the  ground 
quickly,  ripening  so 
as  to  be  harvested 
early  in  July,  has  de- 
volved the  duty  of 
shading  from  the 
burning  rays  of  the 
sun  the  tender  shoots  of  clover  and  tim- 
othy with  which  it  has  been  sowed  until 
they  have  become  strong.  Then  the  oats 
has  been  harvested  and  the  grasses,  need- 
ing their  nurse  no  longer,  have  grown  into 
dollars  and  cents  for  the  farmer.  Again, 
rotation  of  crops  has  been  a  factor.  Sixty 
yeats  ago  a  man  bought  an  Illinois  farm 
of  120  acres.  He  has  farmed  it  continu- 
ously without  any  intelligent  rotation  of 
crops  or  provision  for  returning  to  it  the 
plant  food  taken  from  it.     The  land  used 


Prof.  P.  G.  Holden.  of  Iowa  State  Agri- 
cultural College. 
Oriifinator  of  the  idea  of  teaching  farmers  by  send 
ing  agricultural  experts  to  them 
on  special  trains. 


to  yield  35  bushels  of  wheat  to  the  acre. 
The  last  wheat  crop  from  it  was  two 
bushels  to  the  acre.  The  last  corn  crop 
averaged  about  ten  bushels  to  the  acre, 
the  state  average  being  36  bushels. 
Other  farmers  have  been  wiser;  they 
have  allowed  the  ground  to  rest  from 
the  demands  of  wheat  and  corn  and  have 
grown  oats  and  other  products  demand- 
ing different  elements  of  fertility;  at  a 
loss,  perhaps,  but  at  a  profit  in  the  long 
run  of  years. 

Now  it  is  proposed  to  make  oats  stand 
erect  for  the  first  time,  self-supporting. 
It  can  be  done,  say  these  enthusiastic 
agronomists  from  the 
agricultural  college 
experiment  sta- 
tion which  gave  Sec- 
retary James  Wilson 
to  three  presidents 
and  the  nation.  These 
men  believe  that  the 
oatS'Crop  of  the  Miss- 
issippi Valley  can  be 
doubled.  They  have 
turned  the  trick  at 
the  state  experiment 
stations  and  they  are 
certain  the  American 
farmer,  if  he  will  fol- 
low their  advice,  can 
do  likewise. 

Four  principal 
rules  are  to  be  fol- 
lowed. These  relate 
to  fanning  and  grad- 
ing seed,  treatment 
for  smut,  preparation 
of  the  seed  bed  and 
seeding  with  a  drill 
instead  of  broadcast. 
In  addition,  the 
"early  seeding*'  slo- 
gan has  been  raised. 
Follow  these  rules  and  two  heads  of  oats 
will  grow  where  but  one  grew  before. 

In  their  addresses  to  the  thousands  of 
oats  growers  who  crowded  the  "oats 
gospel"  trains  these  agronomists  urged 
first  the  importance  of  selecting  early 
varieties.  Tests  ranging  over  a  long 
period  have  proved  that  the  early  variety 
will  assure  a  larger  yield  in  unfavorable 
as  well  as  favorable  seasons.  Experi- 
ments have  sho^n  that  the  large  plump 
oats  berries  yield  ^i^te^  Jli^^^^um 
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Farmers  Who  Came  to  Greet  the  "Oats  Gospel 
One  Man  Walking  Ten  Miles.. 


or  small,  though  the  latter  may  be  round 
and  heavy.  An  average  of  tests  ranging 
over  seven  years  shows  the  following 
rate  of  production:  large  berries,  62 
bushels  to  the  acre ;  medium,  54  bushels ; 
small,  46  bushels.  Of  almost  equal  im- 
portance is  the  test  for  smut,  the  cleansing 
of  the  seed.  An  examination  has  shown 
that  there  was  only  .8  per  cent  smut  in 
a  field  of  oats  the  seed  of  which  had  been 
treated,  as  compared  with  7.9  per  cent 
smut  in  a  field  not  treated.  A  solution 
of  formalin  to  free  the  seed  of  smut  is 
recommended.  One  pint  of  this  solution, 
of  which  the  cost  is  nominal,  diluted  in 
forty  gallons  of  water    is    sufficient    to 


Train. 


cleanse  forty  bushels  of 
seed,  enough  to  plant  four- 
teen acres  of  ground.  More- 
over, the  oats  grower  was 
impressed  by  these  agron- 
omy preachers  with  the  im- 
portance of  leaving  the 
seed  to  dry  thoroughly, 
after  it  has  been  treated 
with  the  solution  of  for- 
malin. It  should  be  spread 
on  a  floor,  at  a  thickness  of 
a  few  inches,  and  the 
formalin  sprayed  upon  it. 
It  should  be  stirred  often 
and  given  every  chance  to 
dry.  At  least  twenty- 
four  hours  should  be  al- 
lowed. 
This  information,  together  with  advice 
to  have  the  seed  thoroughly  fanned  be- 
fore planting  and  to  have  the  ground 
disked  rather  than  plowed  and  the  seed 
planted  by  a  drill  instead  of  broadcast, 
was  given  at  every  station  where  the 
"oats  gospel"  train  stopped  in  the  month 
devoted  to  the  crusade.  Exhibits  were 
made  in  the  cars,  literature  distributed 
and  the  gospel  of  more  and  better  oats 
spread  broadcast.  Harvest  time  will 
show  the  result.  That  it  will  be  satis- 
factory and  profitable  there  is  every 
reason  to  believe,  mainly  because  the  ex- 
periment stations  have  proved  that  the 
oats  crop  can  be  doubled  by  these  meth- 
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ods  and  because  these  same  agronomists  Holden  sprang  into  prominence  as  the 

have  taught  the  farmers  how  to  increase  originator  of  the  idea  of  having  experts 

the  com  crop  many  million  bushels.  travel    on    special    trains    through    the 
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pel  of  better  corn,  oats,  wheat,  dairy 
products  and  roads.  The  plan  had  been 
in  his  mind  practically  all  his  life. 
Twenty  years  before,  when  a  country 
school-teacher  in  Michigan,  he  decided 
to  test  the  observance  of  his  pupils.  One 
day  he  called  them  about  him  and  asked 
"How  many  hairs  are  there  on  a  rat's 
tail."  There  was  a  variety  of  answers. 
"Ten,"  said  one;  "fifty,"  said  another; 
"one  hundred,"  said  a  third.  No  one 
knew  positively.  "How  can  you  find 
out?"     continued     this     queer     school- 


and  water  it.  The  result  was  a  crop 
packed  with  large  kernels  which  opened 
the  eyes  of  the  parents  who  thought  they 
knew  it  all.  The  greater  result  was  an 
end  forever  to  com  failures  in  Michigan. 
After  that.  Prof.  Holden  took  the 
chair  of  agriculture  in  the  Illinois  Agri- 
cultural Collie.  Near  Bloomington  is 
the  25,000  acre  farm  of  the  Funk 
Brothers,  20,000  acres  planted  to  com. 
Prof.  Holden  asked  the  yield. 
"Forty  to  fifty  bushels,"  he  was  told. 
"It  should  be   more,"    he    replied.     He 


WOMEN.  AS  WELL  AS  MEN.  WERE  ATTRACTED  BY  THE  AGRICULTURAL  EVANGELISTS. 


teacher.  "Look  in  the  dictionary,"  piped 
up  a  youngster,  but  another  was  more 
practical.  "Teacher,"  he  said,  "I'll  catch 
a  rat  and  see."  "That's  the  only  way," 
said  Prof.  Holden  and  school  dis- 
persed. The  next  morning  the  scholars 
appeared  before  him  shamefaced;  they 
had  learned  by  observation  that  there 
are  no  hairs  on  a  rat's  tail. 

The  next  thing  this  peculiar  teacher 
did  was  to  tell  his  pupils  to  select  the 
best  ear  of  corn  in  their  father's  cribs 
and  bring  it  to  school.  They  did  so  and 
he  graded  the  exhibits.  When  the  chil- 
dren reported  this  at  home  their  fathers 
were  wrathy;  who  was  this  school- 
teacher that  he  should  pretend  to  know 
more  about  corn  than  they  knew?  But 
Prof.  Holden  went  serenely  ahead, 
instructing  his  pupils  to  plant  three  seeds 
of  the  best  com  they  could  get  in  a  box 


showed  them  how  to  select  the  best  seed 
corn  and  plant  it  carefully.  He  became 
director  of  the  farm  and  on  some  acres 
raised  as  high  as  seventy  bushels  of 
corn.  The  increase  in  yield  the  first  year 
was  10,000  bushels. 

This  crystallized  the  idea  some  day  to 
teach  the  people  of  all  the  corn  belt  as 
he  had  taught  the  Funks,  but  it  was  not 
until  Prof.  Holden  had  moved  over 
to  the  Iowa  State  Agricultural  College 
that  he  tried  the  experiment.  He  con- 
tinued his  tests  there  and  finally  one  day 
in  the  early  part  of  1904  he  presented 
himself  in  tfie  private  office  of  a  big  rail- 
road official  in  Chicago  with  the  modest 
request  that  he  be  fumished  a  special 
train  of  Pullmans,  diner  and  day  coaches 
and  be  hauled  wherever  he  might  wish 
over  Iowa,  Illinois  and  Missouri,  abso- 
lutely free  of  charge. 
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It  is  not  on  record  just  what  the  rail- 
road man  said  to  this  unknown  school- 
teacher, but  it  is  on  record  that  Prof. 
Holden  explained  to  everybody  he  met  in 
those  days  that  an  increase  of  one  bushel 


of  com  to  each  acre  devoted  to  corn- 
growing  in  Iowa  alone  would  mean  an 
increase  in  one  year  of  $2,660,395.20.  It 
did  not  take  the  railroad  magnate  long  to 
figure  out  that  the  school-teacher  knew 


THRESHING  OUT  THE  HARVEST  OF  OATS. 
Scene  on  an  Iowa  farm. 
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what  he  was  talking  about.  Increase  the 
corn  yield,  there  would  be  more  freight 
to  haul ;  increase  the  wealth  of  the  farm- 
ers they  would  do  more  traveling  and 
buy  more  machinery  and  goods  for  the 
railroads  to  transport;  railroad  receipts 
would  go  up  with  leaps  and  bounds. 

When  Prof.  Holden  quit  the  rail- 
•road  office  he  carried  with  him  an  order 
for  the  special  train. 

Such  was  the  beginning  of  the  univer- 
sities on  wheels,  carrying  the  message  of 
the  new  agriculture  to  the  homes  of  the 
farmers  who  had  neither  the  time  nor 
the  money  to  go  to  the  agricultural  col- 
leges and  learn  the  new-fangled  ideas  in 
which  they  had  never  put  much  faith, 
getting  them  only  by  exaggerated  and 
perverted  hearsay. 

That  first  year  the  "corn  gospel"  trains 
traversed  the  length  and  breadth  of  Iowa, 
Illinois   and    Missouri.      The    following 


year  the  field  was  enlarged  and  requests 
for  Prof.  Holden  to  visit  and  teach 
came  from  California,  Connecticut, 
Washington,  Maine — all  over  the  coun- 
try. Then  the  idea  spread  and  trains 
were  started  to  teach  farmers  how  to 
make  more  and  better  butter,  how  to  get 
and  keep  good  roads,  ho\jr  to  grow  more 
wheat — and  so  on  and  on. 

The  "oats  special"  was  the  latest  de- 
velopment of  the  .  idea.  Prof.  Holden 
was  back  of  it  and  with  his  assistants 
spread  the  gospel  of  self-supporting  oats 
right  and  left  in  the  state  which  grows 
more  oats  than  any  other  state  in  the 
world.  What  will  come  next  no  man 
definitely  knows;  but  the  American 
farmer  with  his  granaries  full  to  over- 
flowing and  his  bank  roll  plethoric  is 
certain  it  will  be  something  to  his  profit, 
for  whether  he  hails  from  Missouri  or 
not  he  has  been  shown. 


When  Life  Is  Young 

O  life  1    How  pleasant  is  thy  morning, 
Young  Fancy's  rays  the  hills  adorning ! 
Cold-pausing  caution's  lessons  scorning, 

We  frisk  away, 
Like  schoolboys  at  th'  expected  warning 

To  joy  and  play. 

—  Burns 
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HOKONA  —  •'  BUTTERFLY  MAIDEN  "—WOMEN'S 
DORMITORY. 


\  O  perpetuate  for  all  time 
the  architecture  of  a 
dying  race ;  to  preserve 
for  the  archeologists, 
anthropologists  and 
ethnologists  of  future 
generations  types  of 
buildings  which  were 
evolved  by  the  first  dwellers  on  the 
great  American  desert,  the  State  Univer- 
sity of  New  Mexico  has  entered  upon  the 
most  remarkable  campaign  of  building 
ever  undertaken  by  any  individual  or 
corporation  since  white  men  came  to  the 
New  World. 

Barely  ten  years  old,  situated  on  a  roll- 
ing mesa  whereon  multiplied  mountain 
ranges  frown,  overlooking  the  peaceful 
valley  of  the  Rio  Grande  and  the  city  of 
Albuquerque,  the  site  of  the  university 
is  identical  with  many  of  the  sites  of  the 
prehistoric  cities  known  as  "pueblos."  In 
the  ruins  of  these  cities  of  a  race  which 
is  slowly  passing  into  oblivion  have  been 
found  some  of  the  greatest  treasures  of 
American  anthropology.  The  communal 
towns  themselves,  each  being  merely  one 
great  house,  built  room  on  room  to  suit 
the  needs  of  increasing  population  in 
their  flourishing  days,  are  almost  the  only 
records  left  of  the  mysterious  tribes  who 
built  them. 

One  of  these  communal  cities  the  Uni- 
versity of  New  Mexico  is  reproducing 
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faithfully  in  every  detail,  on  its  campus, 
to  serve  as  dormitories  and  classrooms 
for  its  students  and  as  a  dwelling  place 
for  the  members  of  its  faculty.  Two  or 
three  large  buildings  have  already  been 
erected,  and  these  are  being  united  and 
extended  as  fast  as  possible  until,  ulti- 
mately, all  the  college  buildings  will  be 
under  one  roof,  and  all  will  make  up  a 
complete  pueblo  city. 

To  understand  this,  the  only  building 
scheme  of  its  kind  in  the  world,  it  is 
necessary  to  pause  for  an  instant  and 
take  a  look  at  one  or  two  of  the  present 
cities  of  the  Pueblo  Indians.  These 
towns,  as  is  well  known,  stand  on  mesas 
in  the  Arizona  and  New  Mexico  deserts. 
Among  the  best  known  are  the  pueblos 
of  Zuni,  Acoma,  Hualpi  (sometimes 
spelled  "Wolpi"),  and  Moqui.  There  are 
others  of  these  towns,  but  these  are  the 
most  commonly  seen  by  travelers 
through  the  desert. 

All  of  these  are  built  on  the  principle, 
not  of  many  houses  to  make  a  city,  but 
of  many  rooms  of  different  shapes  and 
sizes,  each  occupied  by  a  family,  and  all 
joined  together  under  one  roof  to  make 
one  huge  house-town,  wherein  lives  the 
entire  tribe.  When  these  towns  were 
founded  no  one  can  say  with  certainty. 
They  were  old  when  Coronado  journeyed 
north  to  the  Rio  Grande  in  search  of  the 
fabled  "Seven  Cities  of  Cibola"  in  1540. 
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In  fact,  it  is  likely  that  the  legends  of 
these  seven  cities  were  originally  woven 
about  the  pueblo  towns  of  the  desert  In- 
dians, but  the  great  Conquistadore  did 
not  know  this,  and,  though  he  saw  the 
pueblo  cities,  he  passed  them  by  and 
never  found  the  golden  dream  he  sought. 
Presumably  the  tribes  which  built  the 
communal  cities  were  descendants  of  the 
cliff-dwellers,  after  more  northern  and 
more   warlike   tribes   had   driven   them 


architecture.  President  W.  G.  Tight  of 
the  University  of  New  Mexico,  however, 
wished  to  preserve  the  Indian  style  of 
building  pure  and  uncontaminated,  so  he 
sought  the  ancient  and  deserted  prehis- 
toric pueblo  town  of  Sikyatki,  oldest  of 
all  this  type  of  settlemenXs  now  known  to 
man.  Situated  in  northern  Arizona, 
well  hid  by  beetling  mountain  walls  and 
set  on  a  little  mesa  looking  far  out 
through  the  canyons  and  gorges  of  the 


STEPS  LEADING  UP  INTO  KWATAKA-THE  MEN'S 
DORMITORY. 


from  their  crag-hung  nests.  The  cliff- 
dwellers  in  turn,  probably  were  the  rem- 
nant of  the  peoplp  which  once  inhabited 
Casa  Grande,  the  largest  prehistoric  city 
on  the  North  American  continent,  within 
whose  environs  once  lived  and  loved  and 
died  300,000  souls. 

But,  be  that  as  it  may,  the  present  com- 
munal cities  of  the  plain  show  many 
traces    of    Spanish   influences    in   their 


ranges,  it  still  contains  many  buildings 
with  which  the  hand  of  time  has  dealt 
lightly.  Near  it  are  the  Tusayan  pueblos, 
now  occupied  by  scattered  remnants  of 
tribes  which  once  reached  a  high  degree 
of  civilization,  but  which  are  now  all  but 
extinct. 

Sikyatki  was  a  crumbling  ruin  when 
Coronado  came,  and  now  lies  about  three 
miles  from  the  small  town  of  Isba.    In 
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1895  Dr.  J.  Walter  Fewkes  of  the  Bu- 
reau of  Ethnology  made  an  exploration 
of  this  ruin  and,  from  his  descriptions  of 
the  buildings,  plans  for  the  pueblo  uni- 
versity were  made.  And  it  should  be  said 
here  that  the  pale-face  student  of  the 
Southwest  seems  to  take  as  kindly  to  the 
cool-in-summer,  warm-in-winter  type  of 
architecture  as  did  his  more  pigmented 
step-brother  of  several  centuries  ago. 

Built  story  on  story,  the  highest  and 
oldest  structure  in  the  center,  with  the 
rooms  grading  down  like  huge  blocks 
all  around  it,  the  pueblo  of  Sikyatki  pre- 
sented the  appear- 
ance, at  a  distance, 
of  a  huge  pyramid. 
A  basis  for  this  ef- 
fect has  been  laid 
on  the  university 
campus,  and  the 
plan  will  be  faith- 
fully followed  out, 
until  all  the  build- 
ings of  the  school 
are  arranged  in  the 
same  style.  The 
largest  of  the 
structures  already 
erected  is  "Hok- 
ona,"  the  women's 
dormitory.  H  o  k- 
ona  is  the  Tusayan 
or  Sikyatki  sym- 
bol for  the  butter- 
fly. But  instead 
of  following  out 
the  old  Greek  the- 
ory of  Psyche,  the 
soul,  as  a  definition 
of  butterfly,  the 
dwellers  in  the  an- 
cient city  applied  it 
to  all  maidens, 
consequently,  Hok- 
ona     has     become 

the  Butterfly-Maiden,  and  emblem  of 
purity  and  beauty. 

Similarly,  the  men's  dormitory,  which 
is  a  trifle  smaller  than  that  in  which  the 
fair  co-eds  will  dwell,  bears  the  symbol 
of  Kwataka,  the  Man-Eagle,  a  legendary 
monster  which  was  believed  by  the 
Sikyatkians  to  dwell  in  the  sky  and  to  lie 
constantly  in  wait  for  wanderers  from 
the  pueblo  city,  to  carry  them  away  to  his 
lair  and  there  devour  them.    Finally  the 


Sun  Dial  Memorial  ok  the 
Class  of  1907. 


war-god  of  this  primitive  people  over- 
came Kwataka  and  the  pueblo  was  re- 
lieved of  his  raids.  Symbols  accurately 
reproduced  from  the  walls  of  Sikyatki, 
both  of  Hokona  and  of  the  monster  Kwa- 
taka, adorn  the  entrances  to  the  women's 
and  the  men's  dormitories,  respectively. 
The  dormitories  are  built  of  brick,  cov- 
ered with  a  thick  coat  of  rough  cement, 
carrying  out  in  detail  even  the  structural 
methods  followed  by  the  Indians  cen- 
turies ago.  Stone  blocks  as  well  as 
adobe  bricks  were  used  by  the  builders 
of  Sikyatki  and  the  modern  pueblo  vil- 
lages are  covered 
with  cement  —  or 
rather  a  smooth 
adobe  plaster— ex- 
actly the  same  in 
appearance  as  the 
more  durable  cov- 
ering of  the  uni- 
versity buildings. 

Flat  roofs  crown 
these  dormitories, 
furnishing  broad 
sun  porches  on  the 
top  of  each  story. 
All  timbers  used 
are  roughly 
dressed  logs, 
brought  from 
neighboring  moun- 
tains, just  as  of 
old  the  Pueblos 
brought  timbers 
for  many  miles  on 
the  backs  of  men 
to  furnish  rafters, 
door  and  window 
sills  and  lintels  for 
their  communal 
homes.  The  tim- 
bers of  the  univer- 
sity.  buildings,  too, 
are  innocent  of 
nail  or  screw,  being  mortised,  tenoned 
and  pinned  with  wooden  pins,  after  the 
fashion  of  the  ancient  Indian  dwellings. 
Winding,  walled  stairways  lead  from 
the  ground  up  the  outside  of  these  build- 
ings, seeming  much  like  the  sinuous 
carved  trails  which  give  access  to  the 
lofty  mesas  on  which  are  situated  the 
pueblos  of  Hualpi  and  Acoma.  Entrance 
to  the  communal  buildings  of  the 
aborigines  is  gained  by  means  of  ladders 
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leading  to  the  roofs  from  the  outside. 
There  are  no  windows  in  the  first  stories 
of  these  homes,  but  in  the  roofs  there 
are  manholes,  down  which  the  red- 
skinned  householder  enters  after  climb- 
ing to  the  roof  and  pulling  the  ladder  up- 
after  him.  Thus  he  is  safe  from  all  his 
primitive  foes.  Ladders  exactly  like 
those  in  use  at  Zuni,  Acoma,  Hualpi,  and 
other  pueblos,  lean  against  the  walls  of 
the  college  buildings,  but  modern  stair- 
ways inside  lead  from  story  to  story, 
while  the  ladders  merely  give  an  air  of 
realism  to  the  whole  setting. 

An  exact  imitation  of  an  Indian  oven, 
a  curved  arch  of  sun-dried  adobe,  is 
placed  on  the  roof  of  each  of  the  dor- 
mitories, but  in  this  case  the  oven  covers, 
not  the  black  bread  of  the  Indian,  but  a 
reservoir,  whence  water  runs  through  a 
unique,  modem  sun-heater  to  the  bath- 
rooms below.  When  the  sun  is  off  duty, 
hot  water  and  steam  heat  are  supplied  by 
a  central  heatmg  plant,  also  situated  in  a 


structure  planned  after  the  manner  of  the 
pueblo  houses. 

The  buildings,  as  might  be  imagined 
from  the  generally  square  ground  plan 
of  this  type  of  Indian  architecture,  are 
in  the  shape  of  irregular  rectangles. 
Each  of  these,  and  there  will  be  two, 
separated  by  a  50-foot,  tree-lined  avenue, 
when  the  plans  on  the  campus  are  com- 
pleted, will  consist  of  about  six  buildings, 
so  connected  and  so  built  under  one  roof 
as  to  appear  to  be  one  building. 

Three  and  one-half  stories  will  be  the 
height  of  the  highest  part  of  this  com- 
munal house ;  from  this  the  square  rooms 
will  slope  down  to  one  story.  The  higher 
part  will  be  used  as  kitchen,  dining  room, 
laundry,  storerooms,  etc.,  while  flanking 
it  on  either  hand  will  stand  the  two  dor- 
mitories already  erected  and  described 
above.  L-shaped  buildings  will  fill  out 
the  general  plan  at  the  rear  corners  of 
Hokona  and  Kwataka.  Inside  the  entire 
structure   will  be   a   spacious   patio   or 
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placita,  which  will  be  devoted  to  flowers 
and  foliage  plants  indigenous  to  the 
desert  in  which  the  pueblo  cities  were 
built. 

To  give  some  idea  of  the  magnitude 
of  the  work  which  lies  before  President 
Tight  and  his  assistants,  it  may  be  said 
that  the  highest  part  of  the  pueblo  build- 
ings will  extend  seventy  feet  into  the 
air,  while  the  distance  around  the  outer 


has  been  carried  out  in  perfect  accord 
with  the  exterior  of  the  buildings  them- 
selves. Electric  lights  have  superseded, 
it  is  true,  the  cedar  and  juniper  torches 
of  the  Pueblos  of  Coronado's  time,  but 
the  incandescent  globes  hang  from  elec- 
troliers made  of  these  woods  and  carved 
in  the  shape  of  the  swastika,  that  armed 
cross  common  to  all  tribes  since  history 
began,  but  over  which  sentimental  eth- 
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RECEPTION  ROOM  IN  HOKONA 


walls  of  each  will  be  a  trifle  more  than 
1,000  feet.  The  avenue  running  between 
the  two  pueblos  is  bordered  by  a  fifteen 
foot  sidewalk,  and  the  parkway  between 
walk  and  curb  is  planted  to  weeping 
willows  and  cottonwoods,  fast-growing 
trees  which  will  be  suffered  to  remain 
and  furnish  shade  until  the  hardier  trees 
which  have  been  planted  in  between  shall 
have  attained  a  sufficient  height  to  supply 
abundant  shade. 

Inside  the  buildings  the  Indian  scheme 
of  finishings,  furnishings  and  decorations 


nologists  have  tried  to  hang  a  cloud  of 
mystery. 

Indian  decorations  of  picturesque  de- 
sign, largely  taken  from  the  primitive 
friezes  and  mural  decorations  of  Sik- 
yatki,  ornament  the  walls  of  the  univer- 
sity buildings.  Most  of  these  are  adap- 
tations of  the  forms  of  nature  as  they 
appeared  to  these  people  of  the  ancient 
pueblo,  and  include  trees,  lightning,  wind 
symbols,  the  rainbow,  and  numerous 
birds,  beasts  and  reptiles— of  fishes 
they,  of  course,  kn|wjt^le,5rjg1iliing. 
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CENTRAL  HEATINCJ  PLANT.  BOILER  HOUSE,  AND 
FUEL  BINS.  ALL  BUILT  ON  PUEBLO  LINES. 
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and  their  art  is  lacking  in  representations 
of  denizens  of  the  waters  in  any  form. 
Many  quaintly  beautiful  decorations 
from  the  interior  of  caves  and  cliff  dwel- 
lings have  also  been  reproduced  here, 
until  the  inside  walls 'and  ceilings  of  this 
modern  pueblo  are  fast  becoming  genu- 
ine storehouses  of  Indian  art. 

Indian  rugs,  pottery  and  baskets,  to- 
gether with  weapons  of  war  and  arms  of 
the  chase  have  been  gathered  together  by 


faculty  and  students,  all  of  the  latter 
having  ardently  caught  the  spirit  of  In- 
dian decoration  and  entered  with  zest 
into  the  carrying  out  of  the  pueblo  idea. 
These  relics  of  a  departed  race  are  all 
genuine  and  not  of  the  class  made  for 
sale  to  tourists  along  the  railroads,  so 
that  they,  too,  have  a  value  as  signboards 
on  the  road  of  man's  knowledge  of  man 
as  well  as  mere  decorations.  On  festive 
occasions,  the  pueblo  buildings  are  deco- 


^^^^I'^i- 


CAMPUS  VIEW  SHOWING  THE  DORMITORIES 

HOKONA  AND  KWATAKA. 

They  will  eventually  be  united  into  one  large  pueblo. 
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CHAPTER  HOUSE  OF  TRIALPHA  ESTUFA 

FKATERNITY. 

The  estufa  was  the  Indian  council  chamber,  entered  from  the  top.    It  had  no  windows. 


rated  with  strings  of  refti  chiles — ^pep- 
pers which  are  always  to  be  seen  hanging 
out  to  dry  on  the  walls  of  the  Indian 
communal  cities.  Coupled  with  these 
are  the  pumpkin  jack-'o-lanterns  of  our 
boyhood  days  back  on  the  farm,  also  a 
favorite  ornament,  during  the  harvest 
season,  of  the  pueblo  houses. 

Plans  for  the  complete  pueblo  scheme, 
starting  with  the  two  dormitories  as  a 
unit  and  working  up  to  the  group  of 
buildings,  all  apparently  one,  are  the 
fruit  of  the  brain  of  Dr.  Tight,  president 
of  the  university  and  one  of  the  foremost 
archeologists  and  ethnologists  in  the 
United  States.  Supplementing  his  efforts, 
comes  Mr.  E.  B.  Cristy,  the  architect, 
who  made  a  personal  study  of  the  pueblo 
communal  houses  for  some  time  before 
beginning  work  on  the  educational  insti- 
tution's home.  Existing  laboratories, 
class-rooms,  halls  and  other  buildings 
will  be  completely  remodeled  to  follow 
the  new  conditions,  and  the  entire 
campus  will  be  redressed  in  a  landscape 
scheme  which  will  produce  a  scene  iden- 
tical with  that  in  which  many  of  the 
ancient  Indian  pueblos  stood. 

One  of  the  unique  features  already  in- 
stalled on  the  campus  is  a  huge  sundial, 
a  present  to  the  university  by  one  of  the 
graduating  classes.  Bedded  in  a  large 
pile  of  boulders,  in  the  crevices  of  which 
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have  been  planted  cacti  and  other  desert 
growths,  this  sundial  is  accurately  set  up, 
and  bears  on  its  face  this  motto :  "Short 
the  day ;  great  the  work.  I  tarry  not  for 
the  slow."  On  the  campus,  too,  is  located 
the  Estufa,  a  low,  brick-walled,  cement- 
covered  building,  designed  for  use  as  a 
fraternity  house,  rather  than  as  a  council 
chamber,  for  which  the  estufas  of  the  old 
pueblos  were  used. 

Following  faithfully  the  plans  of  the 
Indian  originators  of  the  estufa,  this 
unique  building  is  entered  through  the 
top,  having  neither  windows  nor  doors  in 
its  sides.  Seats  of  Indian  design,  also, 
have  been  scattered  about  the  campus 
together  with  other  ornaments  carrying 
out  the  general  aboriginal  plan. 

In  addition,  however,  to  being  unique 
in  design,  these  pueblo  reproductions 
serve  an  additional  and  two-fold  purpose. 
Owing  to  their  peculiar,  thick-walled 
construction,  they  are  cool  in  summer 
and  warm  in  winter,  while  they  are  the 
most  easily  added  to,  as  increasing  uni- 
versity attendance  demands  more  room, 
of  all  styles  of  architecture  known  to 
modem  man.  In  this  last  feature  prob- 
ably lies  the  reason  of  their  choice  by 
the  Pueblos  for  their  homes.  As  the 
tribe  grew  larger  it  was  small  trouble  to 
add  here  a  room  and  there  a  room  as 
occasion  demanded.    Thus  it  is  with  the 
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University  of  New  Mexico :  In  addition 
to  preserving  for  all  time  the  architecture 
and  the  relics  of  the  fast-  vanishing  peo- 
ple,  these   pueblo   buildings   will    serve 


freshmen,  sophomores,  juniors  and 
seniors  better  as  school  homes  than  any 
other  type  which  architectural  ingenuity 
could  possibly  devise. 


DIVINING-ROD  STILL  MYSTIFIES 

By  H.  G.  HUNTING 


I  HE  enthusiasm  with 
which  men  have  writ- 
ten to  disprove  and  dis- 
credit the  claims  of 
those  who  relate  suc- 
c  e  s  s  f  u  1  experiences 
with  the  divining-rod, 
for  the  finding  of  hid- 
den underground  springs,  has  served  to 
create  a  rather  unusual  interest  in  the 
subject.  It  is  somewhat  like  shaking  a 
red  rag  at  a  bull  to  raise  the  subject 
again,  before  the  heat  of  a  recent  dis- 
cussion has  fairly  cooled,  but  a  new 
theory  and  a  new  account  of  success  have 
come  together  from  France,  both  of 
which  are  worth  relating. 
That  springs  are  actually  found,  and 


with  surprising  frequency,  by  men  who 
use  the  divining-rod,  is  a  fact  that  cannot 
be  disputed.  But  whether  it  is  the  rod  or 
the  man  that  finds  the  spring  is  the  open 
question.  The  Frenchmen  claim  that  the 
man  is  the  sensitive  medium  upon  which 
the  unexplained  influence  works,  while 
the  rod  is  but  a  means  of  expression 
which  shows  the  effect.  Both  observers 
and  the  workers  with  the  rod,  state  that 
only  those  to  whom  the  gift  is  given 
naturally,  can  hope  to  succeed  with  the 
divining  of  springs,*  and  claim  that  the 
criticism  and  ridicule  that  is  turned  upon 
them  is  due  to  the  fact  of  fiailures  where 
the  gift  is  absent. 

Reproduced  herewith  are  a  number  of 
photographs  of  a  genuine  spring-finding 


TRACKING  WATER  ACROSS  A  FIELD. 
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experiment  which  was  recently  carried 
on  before  credible  witnesses  in  France, 
and  which  was  successful.  The  sourcier, 
as  the  French  call  the  experimenter,  used 
in  this  case  a  green  rod,  as  may  be  seen 
from  the  photograph  of  the  cuttings. 
Operators  differ  in  their  preferences,  as 
to  what  sort  of  a  rod  to  use.  Some  em- 
ploy a  special  species  of  wood,  some  de- 
mand young,  green  shoots,  and  others  are 
satisfied  with  dry  ones.  Oak,  elm,  hazel, 
ash  or  privet  are  used.  Generally,  the 
rod  is  cut  in  the  form  of  a  Y,  with  the 


The  material,  whatever  it  may  be,  once 
chosen,  the  operator  grasps  the  two 
boughs,  one  in  each  hand,  holding  his 
palms  upward,  and  walks  slowly  over 
the  ground  where  he  hopes  to  find  water. 
In  the  case  pictured  herewith,  the  experi- 
ments were  extended  over  a  considerable 
territory,  and  were  witnessed  by  several 
persons.  Naturally,  the  curious  are  at- 
tracted by  the  proceedings.  If  there  is 
any  underground  water  in  tlie  neighbor- 
hood, the  moment  the  rod  and  holder 
come  within  its  influence,  the  watchers 
are  rewarded  by  the  queer  performances 
of  the  forked  stick.  The  head,  or  point 
of  tlie  crotch,  which  is  pointed  earth- 
ward, at  first,  tends  to  rise  more  and 
more,  compelling  the  hands  of 
the  operator  to  turn  with  it.  In- 
credulous spectators  may  ob- 
ject that  it  would  be  easy  to 
feign,  if  the  operator  were  so 
inclined,  and  so  would  it  be.  It 
would  be  easy  to  raise  the  head 
of  the  fork  for  the  sake  of  the 
mystifying  effect  on  the  onlook- 
ers. But  what  would  this  kind 
of    deception    avail,    when    the 


parent    branch    trimmed 
short^ — from    one    to    two 
inches  in  length— while  the 
divLTging     twigs     are     left 
about    a    foot    or    fourteen 
inches   long.     The   size   of 
the  twigs  themselves  ranges 
from  that  of  a  lead-t>encil 
to     that     of    an     ordinary 
clothes-pin  in  diameter  and 
they    are    usually    chosen 
with  branches  diverging  at 
angles  of  from  twenty-five  to  fifty  de- 
grees.    Some  workers  build  up  rods  of 
their  own,  using  two  diflferent  species  of 
wood,  one   for  the  head  and  the  other 
for  the  branches.     Some  even  use  rods 
made  up  of  wire,  often  very  thin  wire. 


Selecting  the  Instrument. 

test  to  prove  the  presence  of  water  in 
the  vicinity  is  applied?  Moreover  some 
observers  who  have  actually  been  al- 
lowed to  hold  the  rod  themselves,  state 
that  they  have  felt  unmistakably  the  in- 
clination of  the  rod  to  move  of  its  own 
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THE  UNDERGROUND  CURRENT  TAKES  THEM  OVER  A  FENCE. 


accord,  and  with  a  vigorous,  and  decided 
movement. 

This  last  statement  would  tend  to  dis- 
prove the  theory  that  it  is  the  man  and 
not  the  rod  that  is  sensitive  to  the  in- 
fluence of  the  hidden  spring,  but  the 
sourcier  claims  that  it  is  simply  a  matter 
of  the  degree  to  which  the  rod  will  be 
aflfected  in  various  hands.  When  the  pro- 
fessional holds 
the  rod,  the  ef- 
forts of  mus- 
c  u  1  a  r  men 
holding  his 
wrists  have 
been  unavail- 
ing to  prevent 
the  movement. 
In  some  cases 
the  rod  has  de- 
scribed a  com- 
plete turn  from 
its  initial  posi- 
tion to  the  ver- 
t  i  c  a  1  despite 
efforts  to  pre- 
vent. And  if 
there  is  fakery 
in  the  business 
it  is  well  cov- 
ered   and    ex- 

T  «  ceedingly      ef- 

When  Water  Is  Below,  the        e     ^t        r       ^i 
Rod  Twists  Upward.  fectlve    for   the 


ordinarily  credulous  by-stander  to  take 
note  of. 

The  French  theory  that  there  are  per- 
sons endowed  with  stupendous  hydric 
sensitiveness  seems  to  be  borne  out  by 
the  facts.  Witnesses  state  that  they  have 
seen  the  rod  move  so  violently  under  the 
influence  of  an 
underground 
spring  that  it 
actually 
revolved  sev- 
e  r  a  1  times, 
twisting  the 
twigs  to  the 
breaking  point. 
Dr.  Vigen,  an 
eminent  au- 
thority on  the 
subject,  says, 
however,  that 
the  most  ap- 
parently s  e  n- 
sitive  of  the 
sourciers  can- 
not always  be 
relied  upon,  as 
other  than  hy- 
dric influences 
seem  to  affect 
them.  Whether 
this  is  intended 
in     facetious 


Though  There  Is  Water  Be- 
low THE  Rod  Does  Not  Re- 
spond, for  the  Operator 
Is    Now    Standing    on 
Glass  Bottles. 
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OPERATOR   HOLDING  ROD  BEHIND  HIM  STILL  GETS  ITS  INFLUENCE. 


Spirit  does  not  appear,  and  the  Doctor 
cannot  fairly  be  charged  with  joking. 

As  to  scientific  explanation  of  the  phe- 
nomenon, there  seems  to  be  none  at 
present.  Neither  is  it  proved  that  nerv- 
ous or  hysterical  persons  are  more  sus- 
ceptible to  the  influence  of  the  under- 
ground waters  than  others.  Persons  of 
all  ranks  have  made  the  experiments  and 
representatives  of  classes  high  and  low 
have  been  successful,  sometimes  to  their 
own  great  surprise.  M.  de  Mortillet,  the 
well-known  anthropologist,  has  been 
among  the  experimenters,  and  senators, 
monks,  one  bishop,  peasants  and  children 
have  all  had  a  hand  in  them  at  one  time 
and  another.  M.  de  Tristan  and  M.  de 
Morogues  are  among  the  sourciers  who 
have  tried  to  demonstrate  the  scientific 
causes  of  the  phenomena  observed.  They 
have  worked  upon  the  theory  that  the 
underground  springs  and  streams  gen- 
erate electric  currents  of  peculiar  kind 
which  affect  only  specially  endowed  per- 
sons.   But  this  theory  falls  down  before 
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the  experiments  of  Dr.  Grasset,  of  Mont- 
pelier  University,  who  used  exceedingly 
delicate  electrometers  in  an  effort  to  dis- 
cover such  currents  over  known  springs 
and  water-courses,  and  was  unable  to 
show  a  trace  of  effect  upon  them  from 
the  underground  waters. 

Dr.  Grasset  believes  that  the  ability  of 
the  sourciers  to  find  underground  springs 
proves  the  existence  of  a  faculty  belong- 
ing to  a  class  of  physiological  feelings 
forming  what  he  calls  psychisme  infer- 
ieur,  the  study  of  which  is  just  beginning 
to  attract  the  attention  of  the  scientific 
world.  Whatever  the  exact  nature  of 
that  power,  call  it  instinct  or  a  physio- 
logical propensity,  it  seems  to  matter  not 
to  the  divining-rod  which  continues  to 
revolve — and  to  discover  springs. 

The  photographs  here  reproduced 
were  carefully  taken,  during  these  recent 
experiments  in  France.  Perhaps  the 
earnestness  of  the  participants  in  the  ex- 
periments, which  is  unmistakable,  will 
convince  some  of  the  scoffers  that  the 
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men  who  are  carrying  on  the  trials  are 
at  least  believers  in  their  own  theories. 
It  is  a  curious  (act  that  this  experi- 
menter found  that  standing  on  glass 
seemed  to  affect  his  ability  to  find  under- 


That    L-rruRNiNG   of 


FoLiOWJNG    A    SUBTHB- 
RANRATC  WATMII-COUKSK 


ground  water, 
though  tt  is 
claimed  by  the 
scientists  that 
electricity  has 
nothing  to  do 
with  the  indi- 
cations of  the 
rod.  But,  over 
one  point  where 
water  was 
known  to  exist 
underground, 
the  rod  behaved 

in  its  best  divining  manner  till  the  op- 
erator .^tood  upon  a  couple  of  bottles, 
and  then  it  desisted  from  all  efforts  to 
tnrn  its  root  skyward. 

The  power  of  the  pull — or  rather  the 
push — upward,  is  illustrated  in  the  pic- 
ture showing  the  measuring  of  it  bv 
means  of  scales.  It  was  found  that  the 
force  of  the  upward  lift  of  the  rod  varied 
under  varying  circumstances.  Some- 
times it  runs  as  low  as  four  pounds  or 
less,  but  at  others  it  is  as  high  as  six 
pounds  or  more.  The  instruments  used 
to  measure  the  tug,  having  no  imagina- 
tion, and  not  being  subject  to  super- 
stition, have  some  authority  and  deserve 
to  be  credited  with  their  records.    They 


necessarily  tell  the  truth  about  the  effects 
which  the  rod  produces  upon  them.     It 
would  be  hard,  admittedly,  for  the  op- 
erator to  produce  an  upward  pull  of  six 
pounds  upon  the  rod  and  so  upon  the 
scale,  by  muscular  movements,  with- 
out  detection   by    the   onlookers.      A 
careful  study  of  his  manner  in  action 
anrl  of  the  record  of  the  camera  after- 
wardSj   reveals   nothing  of   the   sort, 
lie  seems,  in  fact,  to  be  resisting  the 
movement  of  the  rod,  which  appears 
to  be  acting  in  spite  of  him  and  of  the 
pull  from  the  scale-hook. 

The  fact  that  this  sort  of  experi- 
jnenL  has  been  tried  over  and  over 
again,  and  that  the  results  have  been 
similar  in  the  vast  majority  of  cases, 
seems  to  prove  that 
there  is  something  in 
this  water-  d i v i n ing 
that  is  not  all  fakery 
or  imagination  of 
credulous  people. 
There  is  something 
of  the  showman 
about  some  of  the 
men  who  have  made 
public  demonstra- 
tions of  the  work 
with    the    rod    and 


Thr  Rod  Turns  Up  in  Spite  of  Pressure  on  Wrists. 

much  prejudice  has  been  created  by 
some  of  them  through  the  secretiveness 
and  buffoonery  in  which  they  have  in- 
dulged, but  men  are  finding  under- 
ground water  with  the  rod,  and  use  is 
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being  made  of  their  successes,  so  that 
cavilling  is  not  justified.  If  there  is 
much  fakery,  at  least  there  is  enough  of 
the  genuine  to  warrant  serious  attention. 
A  record  of  the  experiments  which 
have  been  tried  in  Germany  has  been 
printed  in  the  Technical  World  Maga- 
zine. They  attracted  wide 
attention  at  one  time  and 
much  w*^  printed  about 
them.  It  was  acknowl- 
edged by  the  Germans  that 
the  working  of  the  rod  was 
not  to  be  accounted  for  on 
known  phyi^ical  laws.  They 
seem  to  have  been  as  much 
in  the  dark  as  to  the  real 
nature  of  the  influence  the 
rod  feels  as  are  the  Frencfi 
and  their  observers.  Criti- 
cism is  also  free  among  the 


experiments  deserve  attention.  He  has 
not  only  found  water  in  places  where  it 
was  not  suspected  to  exist  in  quantities, 
but  he  has  determined  its  depth  below 
the  surface  apd  has  proved  his  findings 
by  uncovering  valuable  supplies. 
As  was  recounted  in  a  former  article 


Testing  Pull  of  Divining-Rod. 
It  required  six  pounds  to  overcome  the  resistance  in  this  instance. 


scientists  of  the  Kaiser's  country  who 
have  tried  and  failed  with  the  rod. 

Herr  Von  Bulow-Bothkamp  is  one  of 
the  best  known  workers  of  the  rod- 
wonders  in  the  German  realm.  He  has 
had  genuine  success  and  those  who  have 
seen  his  work  have  been  satisfied  that  it 
is  not  fakery.  He  is  a  man  of  standing 
as  a  searcher  after  scientific  truth  and 
the  men  who  have  followed  him  in  his 


When  thk    Divining  Rod    Ts    Hrld 
Close  to  a  Watch,  tmk  Hands 

Turn  Fastkr. 

In  one  trial  n  Rrain  n[  S  secocds  waa 

mado  in  ZS, 


in  this  magazine,  the  German 
Emperor  sent  Herr  von  Uslar 
to  the  German  Southwest  Af- 
rican colonies,  and  he  found 
water  for  the  people  there 
with  siiqirising  ease,  by  means 
of  the  rod  upon  which  he  de- 
pended. Hundreds  of  springs 
were  discovered  and  devel- 
oped  and  his  work  was  of 
great  benefit  to  the  communi- 
ties in  which  he  made  the 
effort  to  locate  water  supplies. 
Several  mechanical  contriv- 
ances have  been  devised  for  the  water- 
finding  purpose  and  two  or  three  of 
them  have  recently  been  described  in 
these  pages.  But  about  none  of  them 
clings  quite  the  same  interest  the  rod 
seems  to  claim,  because  of  its  suggestion 
of  the  mysterious. 

Perhaps  the  time  may  come  when  the 
prospector  in  arid  regions  may  carry 
with  him  the  divjnjng-^rt^oOgle 


INTERIOR  OF  ROOM  WHERE  MEN  ARE  TRAINED  IN  RESCUE  WORK. 
Two  of  the  rescuers  are  carrying  the  "asphyxiated**  man.  while  a  third  is  giving  oxygen  treatment  to  another. 


EXPERIMENTING  WITH  DEATH 

By  ROY  CRANDALL 


;  R.JOSEPH  HOLMES, 
Chief  of  the  Techno- 

D(®  ^ogic  Branch  of  the 
^s±  Geological  Survey,  is 
^^  so  firmly  of  the  belief 
that  it  is  not  good 
"business  policy"  to 
waste  3,125  men  in 
coal  mines  each  year  that^hc  has  fought 
and  won  a  battle  which  *will  give  him 
the  right  to  save  a  handsome  percentage 
of  that  annual  "wastage,"  and  to  that 
end  he  will  establish  rescue  and  experi- 
ment stations  in  the  catastrophe  zones 
or  calamity  belts  of  the  continent  just 


as  soon  as  appurtenances  and  equipment 
can  be  prepared. 

America  has  ever  been  backward  in 
man-saving,  as  indeed  she  has  been 
backward  in  the  conservation  of  other 
natural  resources,  but  in  the  belief  of 
the  wide-awake  official  who  is  no>y  plan- 
ning to  make  the  coal  miner  a  less 
hazardous  life  insurance  risk  than  he 
has  been  during  the  past  few  years,  the 
time  has  arrived  for  coal  mine  operators 
to  answer  the  question:  "Can  we  longer 
afford  to  let  you  kill  3,125  men  each 
twelve-month,  with  conservative  Euro- 
pean  life  insurance  companies   quoting 
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each  and  every  man  at  a  valuation  of  that's  a  goodly  sum  of  money,  even 
$10,000?"  And,  of  course,  there  can  in  these  days  of  prodigious  tasks  and 
be  but  one  possible  answer  to.  this.    The     prodigal    wastes.    Because    those    who 


waste  of  man  has 
got  to  stop  be- 
cause good  busi- 
ness reasons  de- 
mand it.  On  the 
very  face  of  the 
problem  the  lack 
of  wisdom  in 
present  methods 
is  plainly  to  be 
seen,  for  at  the 
above  quotation 
the  cash  value  of 
the  army  of  ex- 
plosion victims 
would  total  $31,- 
250,000  annually 
— a  five  per  cent 
income  on  $625,- 
000,000  —  and 


Observation  House. 

Miners  stand  within  this  protection  and  watch  explosions 

of  coal  dust  and  fire  damp  in  sralleries  60  feet  away. 


employ  the  men 
*'who  go  down  in 
the  earth  for 
coal"  are  prone 
to  figure  in  dol- 
lars rather  than 
in  human  sym- 
pathy, that  cash 
appraisal  of  a 
year's  coal  mine 
victims  is  made ; 
but  as  some  de- 
plore that  red 
blood  loss  on 
grounds  of  sim- 
ple humanity, 
and  think  of  the 
crepe  -  decked 
doors  'of  the 
squalid  cabins  of 


MEMBER  OF  GOVERNMENT  RESCUE  CORPS,  EQUIPPED  TO  ENTER  MINE  WHERE  DISASTER 

HAS  TAKEN  PLACE. 
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the  miners,  it  is  here  set  down  that  if 
skill  and  care  can  reduce  the  ghastly 
annual  death  rate  of  4.86  per  1,000  it  is 
high  time  the  reduction  take  place.  The 
plans  of  Dr.  Holmes  merit  commenda- 
tion and  warrant  haste. 

True  there  are  extenuating  circum- 
stances— the  same  ones  the  stand  pat- 
ters advanced  when  urged  to  save  the 
forests,  the  mines,  the  waterways  and 
the  soil,  but  those  were  the  excuses  of  a 


asters  and  the  human  victims  the  stand- 
pat  policy  has  long  endured.  The  miners 
have  been  given  no  more  consideration 
by  those  employing  them  than  the 
American  forests  received  at  the  hands 
of  those  who  now  realize  that  the  life 
of  the  very  nation  depends  upon  them. 
If  faulty  construction  or  an  explosion 
occurred  in  a  mine  the  bodies  of  the 
dead  were  removed  and  more  miners 
were   at  the  mouth   of  the   shaft   early 


FIFTEEN  SECONDS  .AFTER  AN  EXPLOSION  OF  COAL  DUST  IN  THE  EXPLOSIVES  GALLERY. 


prodigal — a  spendthrift.  The  stand-pat 
cry  has  ever  been:  "WeVe  too  big  and 
.too  rich  to  worry  about  trifles.  If  the 
people  want  wood  let  'em  have  it. 
There's  plenty  more  where  that  came 
from.  If  they  want  to  waste  250,000,000 
tons  of  coal  in  a  year  in  taking  out  250,- 
000,000  tons  let  'em  do  it.  Guess  there'll 
be  all  we  need.  Don't  bother  us  with  com- 
plaints and  all  that  stuff  about  economy 
and  conservation.  We're  young  and 
strong  and  rich.  Let  the  measly  little 
two  by  four  countries  of  Europe  attend 
to  such  things,  but  for  Heaven's  sake 
stop  being  a  piker." 

And  while  that  exact  statement  was 
never  publicly  made  by  "a  coal  mine 
operator  in  referring  to  coal  mine  dis- 


the  next  morning  to  risk  their  lives  that 
dividends  might  not  fall  off.  Men  were 
ever  cheap — far  cheaper  here  than  in 
any  other  country  where  coal  is  mined, 
for  despite  a  boasted  additional  enlight- 
enment and  a  broader  humanitarism, 
America's  coal  mine  operators  have 
standing  against  them  a  death  rate  al- 
most four  times  as  great  as  that  of  any 
country  in  Europe. 

It's  true  that  more  coal  is  mined  here 
than  in  other  lands;  that  more  men  are 
employed  in  the  hazardous  toil,  yet  the 
horror  record  stands  .  against  the  pro- 
duction record  with  a  longer  lead  in 
miners'  deaths  than  in  tonnage,  and  the 
pity  of  it,  and  the  shame  of  it  lies  in  the 
fact  that  75  out  oigmmy  100  men  killed 


ONE  PITIFUL  SCENE  AT  THE  TERRIBLE  MONONGAH.  W.  VA..  DISASTER. 


are  the  shattered  or  the  smothered  vic- 
tims of  carelessness  or  neglect  and  that 


WiGAN  Colliery  Disaster— Waiting  for  News  from  Below. 


384 


their   lives   were   sacrifices  to  greed  or 
ignorance,  or  perhaps  to  both. 

It  was  only  after 
study  and  research 
had  made  plain  the 
truth  of  the  above 
bitter  indictments 
that  Dr.  Holmes 
took  up  the  fight 
that  has  resulted  in 
'  appropriations  for 
rescue  and  experi- 
ment stations.  The 
first  one  was  opened 
on  the  arsenal 
grounds  at  Pitts- 
burg some  few 
months  since.  It 
proved  soon  after 
its  creation  that  ex- 
perimental work  and 
convincing  demon- 
stration meant  a  sav- 
ing of  lives  and  the 
request  for  funds 
for  additional  sta- 
tions followed  as  a 
^    natural  sequence. 
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Of  some  of  the  work 
done  at  Pittsburg  some 
paragraphs  will  later 
follow.  It  is  proper  at 
this  point  to  locate  the 
planned  prototypes  of 
that  worthy  parent.  Of 
these  new  stations 
there  will  be  four  for  a 
starter,  and  they  will 
be  located  in  the  prin- 
cipal coal  fields  of  the 
country;  as  near  as 
possible  to  the  grue- 
some points  where  ca- 
lamities are  most  likely, 
to  occur.  One  will  be 
at  Urbana,  Illinois, 
conducted  largely  by 
the  University  of  Illi- 
nois, and  the  engi- 
neers and  scientists 
connected  with  .  it  will 
do  all  in  their  power  to 
ameliorate  conditions 
at  the  mines  in  Illinois, 
Indiana,    Michigan, 


The  Explosives  Chambfr.  Where  Explosives  Are  Tested  in  Pkrsencr 
OF  Coal  Dust  and  Fire  Damp. 


THE  ONLY  PHOTOGRAPH  OF  A  MINE  EXPLOSION  EVER  TAKEN. 
Disaster  at  Stanford  Merthyr  Colliery.  New  Castle.  New  South  Wales,  in  1907.  The  photcsrrapher  had  focused  his 
camera  on  the  little  wisp  of  smoke,  cominff  from  the  burninsr  mine  at  the  rifffat.    At  the  instant  of  exposure.     ^ 
a  great  column  of  smoke  burst  forth.    It  was  ao  explosion,  in  which  8eTei)^jp^|i|ji|^iyiil|g^4^V  iV^ 
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Iowa,  Northern  Missouri,  and  Western 
Kentucky. 

Another  station  at  Raton,  New  Mex- 
ico, will  take  care  of  the  mines  and 
miners  in  New  Mexico,  Colorado,  Utah, 
W^yoming,  and  Montana.  The  largest 
coal  output  in  New  Mexico  and  Colo- 
rado comes  from  the  Trinidad  field, 
which  is  immediately  accessible  to 
.  Raton.  There  is  a  possibility  that  an- 
other station  will  be  located  in  that  huge 
section — at  Salt  Lake  if  the  appropria- 
tions will  warrant  it. 

In  Oklahoma,  a  short  distance  from 
South  McAlester,  there  will  be  estab- 
lished a  third,  which  will  take  care  of  the 
coal  fields  of  Oklahoma,  Arkansas,  and 
Southwestern  Missouri. 

Owing  to  the  wealth  of  coal  mined  in 
the  South  and  to  its  plenitude  in  three 
separate  states  no  decision  has  been 
reached  as  to  the  location  of  the  station, 
or  stations,  which  will  be  established 
there.  One,  or  possibly  two  stations  will 
cover  the  coal  fields  of  Alabama,  Ten- 
nessee, Virginia,  Eastern  Kentucky, 
Georgia,  and  southwestern  West  Vir- 
ginia. There  are  urgent  demands  from 
many  localities  for  the  statiqn;  one  of 
the  strongest  appeals  coming  from  the 
University  of  Tennessee  at  Knoxville. 
Inasmuch  as  that  institution  has  a  min- 
ing course  there  are  strong  reasons  for 
favoring  that  location,  but  Birmingham, 
Alabama,  and  Lexington,  Kentucky,  also 
have  advanced  strong  claims. 

It  has  already  been  decided  that  Min- 
ing Engineer  George  S.  Rice  will  have 
general  charge  of  all  mining  inquiries 
at  the  various  stations,  and  J.  W.  Paul, 
former  state  mine  inspector  of  West 
Virginia,  will  have  supervisory  charge 
of  all  rescue  work,  but  the  term  "rescue 
work"  requires  a  bit  of  enlargement,  for 
while  the  stations  are  termed  "rescue 
stations"  their  rescue  functions  will  be 
closely  confined  to  demonstrating  meth- 
ods. 

Therein  lies  one  of  Uncle  Sam  s  many 
aggravating  anomalies.  The  nation  can 
show  how  rescuing  may  be  done  but  it 
can't  do  any  rescuing  itself.  The  skillful 
engineers  in  charge  must  save  through 
teaching.  Theirs  will  be  the  privilege 
of  showing  mine  bosses  and  miners  how 
to  use  the  most  approved  apparatus  for 
mine  rescue  work  and  to  teU  what  ex- 


plosives are  the  safest.  There  is  a 
reason  for  this.  This,  it  will  be  remem- 
bered is  a  diplomatic  —  a  commerce- 
coddling  nation,  which  therefore  con- 
fines the  activities  of  its  employes  to  the 
conducting  of  experiments;  the  assem- 
bling of  information ;  the  dissemination 
of  knowledge  and  the  exhibition  of  ap- 
pliances. 

In  the  first  instance  the  mining  scien- 
tists will  seek  to  prove  to  the  mine 
operators  that  they  are  wasteful  of  their 
men  and  that  it  is  needless  to  kill  more 
than  one  out  of  every  thousand  each 
year.  It  will  then  further  show  them 
that  they  kill  because  mines  are  not  kept 
free  from  fire  damp,  though  proper  pre- 
cautions would  rid  the  mines  of  that 
deadly  gas;  that  rescue  parties  if 
equipped  with  oxygen  helmets  could 
safely  enter  mine  chambers  wherein  the 
fatal  gas  was  smothering  their  uncon- 
scious comrades  and  drag  them  to 
safety;  that  so  many  so-called  "safety" 
explosives  were,  in  fact,  most  dangerous, 
and  that,  contrary  to  the  stubbornly 
maintained  beliefs  of  many  mine  owners, 
coal  dust  under  certain  conditions  is  as 
explosive  as  dynamite. 

That  was  conclusively  proved  a  few 
months  ago  at  the  initial  experiment  and 
explosive  station  at  Pittsburg.  In  fact 
the  work  done  there  quickly  gave  con- 
vincing proof  Ihat  conditions  could  be 
bettered  and  lives  saved  through  study 
and  demonstration.  The  demonstration 
which  first  brought  that  fact  to  the  atten- 
tion of  the  mine  owners  lingered  in  their 
recollections  for  a  long  time,  for  it  was 
spectacular  to  a  pronounced  degree. 
One  of  the  principal  features  of  the  big 
plant  on  the  arsenal  grounds  at  Pitts- 
burg is  the  so-called  explosive  tube — a 
boiler  plate  cylinder  100  feet  in  length 
and  six  feet  in  diameter.  Along  the  top 
of  the  contrivance,  which  is  to  all  in- 
tents a  mine  tunnel,  are  a  set  of  safety 
valves,  or  hinged  doors.  The  force  of 
any  explosion  in  the  cylinder  forces 
these  up  so  that  the  violence  of  the 
detonation  loses  itself  in  the  outer  air. 
In  one  end  of  the  tube  a  cannon  has  been 
installed  and  from  it  charges  of  various 
explosives  can  be  fired  directly  into  the 
great  tube :  the  firing  being  done  by  an 
electrical  device  operated  from  the  ob- 
servation house  six_^jt|f§t)^?^!^M:^.^^e 
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day  of  the  first  demonstration  a  quantity 
of  anthracite  coal  dust  was  pumped  into 
the  cylinder  and  the  assembled  mine 
operators  who  had  maintained  that  it 
was  non-explosive  smiled  sardonically 
when  no  explosion  followed  the  firing  of 
a    charge    of    dynamite    into    it.     Then 


general  use.  Many  advertised  as  non- 
inflammable  and  non-explosive  were 
shown  to  be  exceedingly  dangerous 
while  others,  less  flatteringly  described  by 
their  makers,  were  found  to  be  far  less 
liable  to  bring  death  to  those  using  them. 
It  is  a  moot  question  which  phase  of  the 


MEMBERS  OF  THE  RESCUE  CORPS.  EQUIPPED  TO  ENTER  A  'RESCUE  STATION." 


bituminous  dust  was  used.  An  instant 
after  the  cannon  had  been  fired  that 
portion  of  Pittsburg  fairly  rocked  with 
the  force  of  the  roaring  disturbance. 
The  safety  doors  flew  back  and  pounded 
on  the  top  of  the  cylinder;  sheets  of 
flame  and  clouds  of  smoke  followed  and 
from  all  directions  came  the  tinkling  of 
breaking  glass,  for  windows  nine  hun- 
dred feet  distant  were  shattered. 

Following  came  tests  of  various  ex- 
plosives now  widely  sold  and  in  well  nigh 


experimental  and  rescue  work  will  bring 
the  greatest  benefits,  but  it  is  already 
certain  that  many  lives  will  be  saved 
solely  because  of  these  tests  of  various 
explosives,  for  they  will  ultimately  bring 
about  a  standardization  of  the  powders 
to  be  used,  and  when  the  safest  has  been 
found  and  been  placed  in  general  use 
the  number  of  accidents  will  materially 
decrease  and  there  will  be  a  two-fold 
gain;  lives  will  be  saved  and  coal  will 
be  saved.  In  the  past,  premature  or  ex- 
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cessively  heavy  shots  or  explosions  have 
caused  cave-ins  which  have  resulted  in 
the  losses  of  hundreds  of  millions  of  tons 
of  coal. 

Already  good  results  have  followed 
from  those  first  explosive  tests.  Many 
mine  operators  and  mine  superintendents 
have  since  given  orders  that  only  certain 
specified  explosives  shall  be  used  and 
that  before  a  "shot"  is  fired,  the  coal 
dust  in  the  neighborhood  of  the  pros- 
pective discharge  shall  be  wet  for  a 
radius  of  a  number  of  rods. 

Realizing,  however,  that  prevention  is 
but  a  percentage  of  his  task  Dr.  Holmes 
planned  other  work  of  a  more  spectacu- 
lar nature.  His  rescue  demonstrations 
are  worthy  of  stage  presentation  for 
they  are  melodramatic  to  a  startling 
extent.  In  his  demonstration  room  one 
may  see  fac  simile  reproductions  of  shat- 
tered and  sunken  mine  levels  with  un- 
conscious miners  lying  senseless  in  the 
wreck  and  ruin — with  clouds  of  well 
nigh  impenetrable  smoke  swirling  about 
them  and  with  shattered  timbers  block- 
ing the  paths  to  safety.     Then  will  be 
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seen  the  arrival  of  other  miners  with 
heads  covered  with  huge  oxygen  helmets 
as  large  and  hideous  as  those  worn  by 
submarine  divers.  Into  the  smoke,  over 
shattered  timbers  and  through  narrow 
tunnels,  these  helmeted  heroes  make  their 
way  to  the  sides  of  their  unconscious 
co-workers;  place  them  on  stretchers  or 
toss  them  over  brawny  shoulders  and 
bear  them  out.  There  is  dash,  danger 
and  heroism  in  the  demonstrations,  and 
they  form  a  series  of  startling  pictures 
when  seen  through  a  plate  glass  wall — 
for  they  all  take  place  in  an  enormous 
glass  room — from  the  outside  of  which 
the  operators  and  scientists  may  observe 
the  rescue  crews  at  their  startling 
studies. 

Into  this  room  by  powerful  pumps, 
poisonous  gases,  smoke  or  fire  damp  can 
be  forced;  or  the  air  can.be  withdrawn 
and  a  vacuum  created.  During  the 
month  of  February  some  vastly  interest- 
ing scenes  were  witnessed  from  the 
outer  observation  chamber.  With  great 
care  a  section  of  a  crushed-in  mine  filled 
with  fire  damp  was  constructed.  Into  this 
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scene  of  wreckage  a  rescue  crew  equip- 
ped with  the  helmets  went.  Scattered 
in  various  portions  of  the  miniature  mine 
dummy  figures  representing  unconscious 
miners  had  been  placed,  all  being  life  size 
and  averaging  160  pounds  in  weight. 
The  efficiency  of  the  life  giving  helmets 
was  well  established  on  this  occasion,  for 
some  of  the  men  remained  in  that  pol- 
luted atmosphere  for  an  hour  and 
worked  as  well  as  though  in  the  fresh 
outer  air.  They  carried  the  dummies 
around  and  around  the  room  on  their 
backs  and  finally  clambered  up  narrow 
ladders  with  them  and  dragged  them  to 
places  of  safety  through  dark  narrow 
passages  scarcely  high  enough  for  them 
to  wriggle  through  on  hands  and  knees. 

While  these  dramatic  scenes  were 
taking  place  mine  owners  and  minersr- 
two  of  the  latter  with  their  helmets  on 
their  heads  in  case  they  might  have  to 
dash  in  and  rescue  the  demonstrators — 
watched  the  work  and  all  were  enthu- 
siastic in  praise  of  the  apparatus  and 
of  the  skill  and  intelligence  of  the  men. 
All  conceded  that  if  such  men,  so 
equipped,  had  been  on  hand  at  the 
various  mines  in  which  catastrophes  oc- 
curred during  the  years  1907  and  1908 
the  mortuary  records  would  not  form  so 
startling  a  condemnation  of  American 
mining  methods  as  they  do  today. 

In  each  of  the  experiment  stations 
now  being  prepared  similar  demonstra- 
tions will  be  made  and  experts  will  be 
on  hand  to  show  the  miners  how  to  use 
the  helmets;  how  to  enter  a  mine  when 
it  is  filled  with  the  deadly  fire  damp; 
how  to  drag  or  carry  out  such  of  their 
comrades  as  have  been  overcome,  and 
how  to  resuscitate  them  when  they  have 
been  brought  to  the  surface. 

It  is  the  hope  of  Dr.  Holmes  that  all 
mine  operators  will  co-operate  to.  the 
extent  of  detailing  men  to  take  these 
lessons  and,  when  they  have  become  ex- 
pert, to  hold  them  as  rescue  squads  at 
the  mines.  If  that  is  done  beneficial 
results  will  follow,  for  the  statistics  of 
other  lands  prove  that  deaths  in  coal 
mines  are  largely  preventable.  In  fact 
in  every  country  but  this  the  number  of 
fatalities  has  been  reduced  materially  in 
the  past  few  years.  When  one  learns 
that  in  the  seventeen  years  from  1890  to 
1908,  25,965  men  were  killed  in  Ameri- 


can mines  it  is  apparent  that  the  time 
for  the  conservation  of  miners  has  ar- 
rived. In  the  past  few  years  European 
countries  have  made  material  gains  in 
this  humanitarian  work.  The  standardi- 
zation of  the  safest  explosives  was  first 
taken  up  and  in  every  country  it  quickly 
reduced  the  death  rate  to  an  appreciable 
extent.  Belgium,  Prussia,  France,  and 
Great  Britain  especially  went  to  the 
front  in  this  work.  And  those  countries 
now  know  that  rescue  knowledge  and 
training  will  bring  about  still  another 
percentage  of  gain  in  life  saving.  In 
each  of  the  countries  named  these 
studies  have  resulted  in  a  lowered  death 
rate,  but  in  America  the  annual  per- 
centage has  been  on  the  increase. 
Belgium  worked  slowly  but  accomplished 
much,  for  the  statistics  of  that  frugal 
little  land  show  the  following: 

Miners  killed  per  1,000  in  1831. .  3.19 

Miners  killed  per  1,000  in  1906. .  0.94 

In  Great  Britain  the  death  rate  in  1891 
was  1.50,  but  it  had  been  reduced  to 
1.28  in  1898. 

In  Prussia  it  was  2.66  in  1861  and  but 
1.30  in  1904. 

The  best  showing  of  all  is  made  by 
France.  In  1901  the  rate  was  low  at 
1.03,  but  in  1905  it  had  been  lowered 
still  further  to  0.84. 

The  records  of  this  prodigal  and 
thoughtless  land  are  not  so  flattering. 
In  1895  the  coal  miners  were  being  killed 
in  American  mines  at  the  rate  of  2.67 
per^  1,000.  In  1905  the  rate  had  in- 
creased to  3.53  and  in  the  gory  year 
1907  it  stood  at  the  startling  rate  of  4.86. 

All  these  things  the  skillful  men  of 
the  Technologic  Branch  now  know,  and 
it  is  through  an  amplification  and  a 
wider  dissemination  of  their  knowledge 
that  they  must  work  to  gain  ground.  In 
that  manner  alone  may  they  strive  to 
conserve  the  greatest  of  all  national  and 
natural  assets — mankind.  The  nation 
has  framed  laws  for  the  preservation  of 
the  forests  because  man  needs  wood.  It 
has  legislated  and  poured  out  millions 
for  the  betterment  of  waterways  -because 
freight  may  be  carried  in  barges;  it  has 
planned,  though  feebly,  for  the  protec- 
tion of  its  land,  but  man  is  left  un- 
guarded. Coal  mines  may  slaughter  him 
and  go  scathless;  railroads  may  vivisect 
him  by  thousandjg,^^bplii^iS^fe»  if 
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at  all,  for  the  privilege  of  this  heartless, 
wanton  destruction. 

And  therein  lies  the  trouble  in  this 
struggle  to  save  him — the  weakness  of 
the  nation  which  cannot  officially  inter- 
vene between  capital  and  that  on  which 
capital  waxes  fat. 

Those  men  of  intellect  who  study  and 
delve  to  mass  together  knowledge  for 
the  betterment  of  the  race  learn  of  great 
wrongs  and  discover  plans  whereby 
those  wrongs  can  be  speedily  righted, 
but  barriers  are  before  them  which  they 
cannot  surmount.  Their  duty  ends  with 
the  diagnosing  of  the  ailment  and  the 
preparation  of  a  prescription  for  its  cure. 
It  has  been  especially  so  in  the  coal  mine 
ailment,  but  that  has  been  studied  with 
care  and  the  study  has  shown  that  greed 
and  competition  have  made  the  men  who 
own  mines  callous  to  conditions  which 
are  shameful  in  the  extreme.  As  a  result 
thousands  of  men  have  died  in  agony 
hundreds  of  feet  below  ground,  who  to- 
day would  be  sturdy  workmen  if  proper 
precautions  to  safeguard  them  had  not 
been  neglected  because  such  precautions 
would  have  cost  money  and  lowered 
divi<lends. 

As  dollars  grew  dearer  lives  became 
cheaper.  In  1906  the  coal  mine  horror 
list  showed  2,092  men  killed  and  4,800 
badly  injured.  In  1907  the  death  list 
had  swelled  to  nearly  3,200,  and  that  of 
the  injured  to  5,300.  In  1908  there  was 
a  slight  betterment  because  when  the 
results  of  some  of  the  earlier  experi- 
ments at  the  Pittsburg  station  were 
brought  to  the  attention  of  the  principal 
operators,  a  number  of  them  made 
changes  in  the  methods  of  taking  out 
their  coal. 

The  showing,  however,  was  sufficient 
to  cause  European  experts  from  Eng- 
land, Germany,  and  Belgium  who  were 
here  in  August  and  September  of  last 
year  to  express  surprise  at  the  laxity 
shown  in  nearly  every  mine  inspected 
and  to  draw  up  most  minute  recom- 
mendations for  proper  "shot-firing"  and 
for  the  dampening  of  coal  dust  in  all 
mines  where  shots  were  to  be  fired. 

Soon  after  the  arrival  of  these  dis- 
tinguished men — Victor  Watteyne,  Bel- 


gian Inspector  General  of  Mines;  Carl 
Meissner,  German  Councillor  of  Mines, 
and  Captain  Arthur  Desborough,  Great 
Britain's  Royal  Inspector  of  Explosives, 
they  were  handed  a  list  of  the  principal 
disasters  for  the  previous  few  months 
and  in  a  number  of  instances  they  made 
inspections  of  the  mines  in  which  the 
disasters  had  occurred.  They  were  hor- 
rified by  the  record  of  December,  1907, 
when  the  lives  of  700  men  were  snuffed 
out  in  four  appalling  disasters — ^the  one 
at  the  Monongah  mine  in  West  Virginia 
where  356  were  killed,  being  the  greatest 
in  the  history  of  the  country.  The  Dorr 
mine  horror  in  Pennsylvania  followed 
with  250  deaths.  Sixty-one  men  were 
killed  at  Yolande,  Alabama,  and  32  at 
the  Naomi  mine  in  Pennsylvania.  In 
that  state  alone  1,^14  men  were  killed 
during  that  year. 

The  next  month  ushered  in  the  year 
1908  and  also  the  horror  at  the  Hanna 
mine  in  Wyoming  wherein  70  were 
killed.  This  was  a  particularly  heart- 
rending case,  inasmuch  as  65  of  the  70 
formed  a  rescue  party  which  had  volun- 
teered to  go  after  the  five  men  who 
were  in  the  mine  when  it  exploded  and 
became  on  fire.  The  party  had  reached 
the  lower  levels  when  a  second  explo- 
sion occurred.  Sheets  of  flame  rushed 
from  the  pit  mouth  and  told  the  story 
of  additional  deaths.  Inasmuch  as  that 
was  the  third  calamity  that  had  over- 
taken the  ill  fated  Hanna  mine  the 
owners  feared  to  tempt  fate  further  and 
they  ordered  the  mine  sealed  up  for  all 
time.  The  dead  or  dying  seventy  were 
sealed  up  in  the  doomed  property. 

Some  short  time  thereafter  there  was 
a  disaster  at  Lick  Springs,  Virginia, 
wherein  50  men  were  killed.  The  news- 
paper readers  of  the  land  were  spared  a 
description  of  that  horror  only  because 
the  world  stood  aghast  in  face  of  a 
greater  one.  Messina  lay  in  ruins  that 
day  with  her  100,000  dead  to  grieve  for, 
and  the  editors  who  knew  of  the  fate  of 
the  50  miners  in  the  pit  of  death  at  Lick 
Springs  tossed  the  paltry  item  into  waste 
baskets  that  more  column  space  might 
be  available  for  the  more  terrible  story 
from  stricken  Sicily. 
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REAL  CONSERVATION  OF  OUR  RESOURCES 

By  EDWARD  G.  ACHESON 

President  of  the  American  Electro  Chemical  Society 


HE  age  is  thoughtful 
and  progressive.  At 
least  we  think  it  is.  It 
Speaks  well  for  the 
people  of  the  United 
States  that  citizens  of 
this  country  were  first 
to  conceive  the  advisa- 
bility of  a  conservation  movement  na- 
tional in  its  character.  The  scope  and 
possibilities  of  such  a  movement  are 
astounding,  and  we  must  needs  be  ex- 
ceedingly careful  in  order  to 
make  certain  that  our  efforts 
are  not  misdirected.  The  ques- 
tion of  the  real  conservation  of 
the  resources  of  any  country  is 
one  of  mighty  moment,  and  it 
would  not  be  remarkable  if  the 
cursory  review  of  opportunity 
so  far  made  has  not  revealed 
to  the  fullest  extent  the  rich- 
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ness  of  our  awakening.  In  the  infancy 
of  the  movement,  we  must  not  feel  that 
the  curtains  have  been  fully  drawn. 
Rather  let  us  believe  and  feel,  as  the 
American  people  have  always  felt,  that 
better  things  and  brighter  prospects - 
come  as  the  result  and  reward  of  honest 
activity  and  toil.  Let  us  not  only  feel 
that  we  can  conserve  what  we  have,  but 
actually^^earn  additional  resources  by  our 
abilities  that  will  make  for  the  common 
good  of  all.  To  do  this,  we  must  study 
the  question  of  conservation 
and  indicate  to  ourselves,  as 
well  as  to  others,  what  true 
conservation  means. 

When  President  Roosevelt 
declared  from  the  stage  of  the 
Belasco  Theatre  at  Washington 
to  the  conferees  of  the  Joint 
Conservation  Conference,  there 
assembled  December  8th,  1908, 
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that  we,  the  people  of  the  United  States, 
were  the  first  to  take  a  national  attitude 
toward  the  conservation  of  natural  re- 
sources, a  thrill  of  pride  passed  through 
the  writer  in  being  one  of  this  great 
people.  A  profound  sense  of  pleasure 
was  felt  in  the  realization  that  we  were 
now  great  enough  to  call  a  halt  in  the 
heedless  consumption  of  the  world's 
stock  of  necessities ;  rich  enough  to  con- 
struct great  works  for  the  attainment  of 
that  end ;  scientific  enough  to  create  arti- 
ficial duplications  of  the  natural  and 
add  to  the  store  of  materials  nature  has 
provided  for  man's  use,  and  lastly 
humane  enough  to  devote  some  thought, 
work  and  resources  toward  providing  for 
our  unborn  posterity. 

At  the  succeeding  sessions  of  the  con- 
ference,  there   was   a  double   definition 


things  by  the  people  of  today.  Much 
stress  was  laid,  for  instance,  upon  the 
great  advantages  of  a  national  move- 
ment for  the  use  of  our  natural  resource 
— water,  for  the  carrying  to  and  fro  of 
the  internal  commerce  of  the  country. 
It  was  considered  advisable  to  issue  vast 
sums  in  bonds,  that  our  children  and  our 
children's  children  might  participate  m 
the  obligations  involved  in  this  g^eat 
work  of,  as  it  was  stated,  saving  us  some 
millions  of  dollars  annually  in  transpor- 
tation, these  great  waterways  remaining 
of  course  for  these  children  to  enjoy  and 
profit  by  in  return  for  their  bond  pay- 
ment. 

A  matter  of  much  regret  and  surprise 
was  the  failure  of  this  great  representa- 
tive body  of  our  citizens  to  devote  some 
time  to  the  actual  conservation  of  our 
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GREAT  FALLS  OF  THE  MISSOURI.  MONTANA. 
Just  one  example  of  our  inexhaustible  water-power,  which  can  help  to  save  our  exhaustible  carbon. 


given  to  conservation  of  natural  re- 
sources: the  preservation  of  these  valu- 
able assets  of  the  country  for  posterity, 
and  again  the  energetic,  although  con- 
servative, utilization  of  the  world's  good 


resources,  with  the  one  exception  of  the 
forests.  To  fail  to  grasp  the  grand 
opportunity  of  this  great  nation,  the  first 
to  suggest  the  movement,  to  lay  at  least 
the  foundation  of  a  structure  that  will 
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be  erected  by  some  nation,  to  last  as 
long  as  life  exists  on  earth,  the  real  con- 
servation of  nature's  exhaustible  re- 
sources by  the  scientific  use  of  her  in- 
exhaustible ones,  should  surely  be  a 
matter  of  regret  and  mortification. 

To  fully  utilize  our  natural  inexhausti- 
ble resources  should  and  would  be  a 
matter  of  .extreme  pride  to  the  present 
and  future  generations  of  citizens  of  the 
United  States,  but  to  do  that  and  simul- 
taneously conserve  our  natural  ex- 
haustible resources  would  be  an  example 
to  the  entire  civilized  world,  and  to  be 
the  first  people  to  do  so  would,  for  all 
time,  sustain  the  American  people  in  their 
present  position  of  progressiveness. 

By  suppressing  selfishness,  corporate 
greed  and  personal  aggrandizement,  we 
are  today  capable  of  building  as  no 
-people  have  built,  and  this  without  per- 
manent cost.  We  have  within  our  broad 
country  all  necessary  for  the  carrying  to 
fruition  such  a  grand  project,  by  the  co- 
operation of  bond  issue,  our  inexhaustible 
resources,  and  the  world's  present  scien- 
tific knowledge. 

The  executive  department  of  our  gov- 
ernment has  pledged  itself  to  the  issue 
of  bonds  for  the  development  and  utiliza- 
tion of  our  natural  inexhaustible  resource 
— ^water.    Let  this  development  and  utili- 


zation be  broadened,  in  fact,  commence 
with  the  construction  of  great  water 
powers,  with  which  the  electrochemist 
may  produce  substitutes  for,  and,  in 
some  cases,  improve  upon,  our  natural 
exhaustible  resources,  and,  in  other  in- 
stances, produce  within  our  country 
products  which  we  are  now  buying 
abroad  at  an  annual  expenditure  of  many 
millions  of  dollars. 

This  last  mentioned  condition  is  strik- 
ingly illustrated  by  sodium  nitrate,  the 
commercial  product  more  generally 
known  as  Chili  saltpeter. 

The  world  has  been  depending  on 
Chili  saltpeter  for  the  nitrogen  essential 


Thb  Disc  of  Flamb  Produced  in  thb  Electric 

Furnace,  at  thb  Notodden  Works.  Used  in 

Taking  Nitrogen  from  the  Air. 
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ior  fertilizers  and  explosives.  It  is  mined 
only  in  Chili  and  Peru.  The  world's 
consumption,  during  the  year  1907, 
amounted  to  1,662,000  long  tons;  the 
imports  into  the  United  States  exhibiting 
a  very  steady  increase  from  147,495  tons 
in  1898  to  364,610  tons  in  1907.  During 
the  same  period  the  price  increased 
rapidly  from  $15.58  in  1898  to  $40.71 
per  ton  in  1907,  and  during  the  decade 
the  total  value  imported  was  $80,916,224 
— s,  very  large  sum  of  money  to  send  out 
of  the  Country.  But  let  us  examine  the 
prospects'  for  the  future. 

It  is  fair  to  assume  that  the  consump- 
tion of  nitrate  will  continue  to  increase 
for  the  next  twenty  years,  as  it  has 
during  the  ten  years  just  passed,  and  if 
that  be  the  case,  we  have  the  following 
remarkable  figures  before  us.  The  im- 
portation in  the  year  1926  will  be  798,840 
tons,  and  the  average  annual  importation 
for  the  twenty  years  ending  with  that 
date  will  be  581,725  tons,  giving  as  a 
total  amount  imported  11,634,500  tons. 
As  will  be  seen  from  the  statistics  of  the 
past,  the  value  per  ton  has  risen  in  a 
remarkable  manner,  due  largely  to  the 
nearly  exhausted  condition  of  the  Chili 
deposits,  but  in  view  of  the  fact  that 
electrochemistry  has  mastered  the  prob- 
lem of  fixation  of  nitrogen,  it  is  not  at 
all  likely  that  the  price  will  continue  to 
materially  advance,  and  for  the  purpose 
of  our  estimate,  we  will  assume  there 
will  be  no  further  advance.  If  we  con- 
tinue to  import  our  nitrate  in  increasing 
quantities  as  during  the  last  ten  years, 
and  this  would  be  necessary  to  meet  the 
growing  demands  of  agriculture,  and 
pay  the  same  price  we  paid  in  1907,  we 
will,  during  the  twenty  years  ending 
with  1926,  send  out  of  the  country  no 
less  than  $473,640,495,  or  enough  to  dig 
the  Panama  Canal  and  leave  a  good  bal- 
ance to  our  credit. 

To  the  present  we  have  not  had  the 
means  of  avoiding  this  outflow  of  money, 
but  such  is  not  now  the  case.  Electro- 
chemistry has  solved  the  problem  of  fix- 
ing free  nitrogen  into  definite  stable 
compounds  with  other  elements  by  at 
least  three  commercial  methods.  Nitro- 
gen is  one  of  the  most  widely  diffused 
of  the  elements,  constituting  four-fifths 
by  volume  of  the  air,  and  experts  calcu- 
late that  the  amount  of  it  contained  in 


the  still  air  covering  each  nine  acres  of 
the  surface  of  the  globe,  is  equal  to  the 
Chili  saltpeter  exported  from  South 
America  in  the  year  1907.  There  is  more 
nitrogen  superposed  on  every  two 
square  acres  of  United  States  soil  than 
was  imported  into  our  country-  in  the 
year  1907.  From  this  ever  present  natural 
resource,  we  can  by  means  of  cheap 
power  obtain  our  nitrogen  fertilizer, 
cyanide  for  gold  extraction,  and  would 
have  within  our  country  a  source  of  fixed 
nitrogen  for  explosives — thus  being  freed 
from  possible  helplessness  in  event  of 
war  cutting  off  the  foreign  supply. 

This  problem  is  now  receiving  the 
attention  of  the  scientific  and  financial 
world;  An  hydro-electric  power  plant 
of  53,000  horse-power  has  been  success- 
fully operating  for  some  time  on  the 
fixation  of  atmospheric  nitrogen  in  Nor- 
way, and  it  is  now  to  be  increased  with 
200,000  horse-power,  and  another  plant 
of  120,000  horse-power  is  about  to  be 
erected  in  Norway,  while  Canada  is  pre- 
paring to  set  60,000  electric  horse-power 
to  work  on  the  same  line.  The  cost  of 
water  power  for  these  several  plants  is, 
or  will  be,  from  one-fourth  to  one-half 
what  similar  power  would  cost  in  the 
United  States.  An  authority  recently 
stated,  after  reviewing  the  development 
in  Norway:  "Norway  saltpeter  is  des- 
tined to  remain  the  only  direct  competitor 
of  the  Chilian  variety."  Shall  the  Ameri- 
cans patiently  see  this  prediction  ful- 
filled? 

The  manufacture  of  sodium  nitrate,  at 
a  cost  to  compete  with  the  Chili  product, 
is  a  typical  example  of  the  conservation 
of  our  inexhaustible  resources  under  one 
of  the  definitions  as  propounded  at  the 
joint  conference.  We  have  as  ready 
access  to  nature's  store  of  nitrogen  as 
the  people  of  Norway ;  millions  of  availr 
able  water  power,  and  an  immensely 
greater  internal  market  for  the  product. 

The  conservation  of  our  exhaustible 
resources  is  perhaps  of  less  importance 
than  the  conservation  of  our  inexhausti- 
ble resources  to  the  present  generation, 
but  immensely  more  to  posterity.  As  an 
example,  we  will  take  our  natural  ex- 
haustible resources — coal  and  oil. 

Carbon  is,  I  believe,  as  important  to 
man  as  any  other  one  element,  entering 
constantly   into   hiSg,tgl§B|xCa$tjji3|;g^gnd 
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commercial  life.  Nature  provided  a  cer- 
tain amount  of  carbon  in  fixed  chemical 
combinations,  as  our  natural  resources 
coal  and  oil,  which  we  have  been  con- 
suming and  wasting  in  a  prodigal  man- 
ner. The  total  amount  supplied  by 
nature  is  limited.  Our  experts  now  know 
approximately  the  amounts  we  have  in 
stock  and  how  long  they  will  last,  for 
end  they  surely  will.     ^ 

These  two  resources  are  mainly  being 
consumed  in  the  production  of  what  the 
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large  part  of  the  total,  a  ready  and  ever- 
lasting substitute  is  to  be  found  running 
to  waste  in  all  sections  of  our  great 
country— our  natural  inexhaustible  re- 
source, water  power,  which  can  be  con- 
verted into  electricity,  an  ever  ready 
servant  for  the  production  of  wave 
motions  and  mechanical  power  for  trans- 
portation. 

The  most  logical  course  to  pursue  in 
the  conservation  of  our  natural  resources 
is  evidently  to  begin  with  the  forest,  as 
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MOUNTAIN  OF  NITER  ON  EDGE  OF  DEATH  VALLEY.  CALIFORNIA. 
One  of  the  deposits  which  cannot  last  forever. 


scientific  world  calls  "wave  motions" — 
light  or  heat  waves,  both  essential  to  our 
way  of  living,  either  for  the  production 
of  light  to  our  eyes,  warmth  for  our 
bodies,  or  heat  for  our  domestic,  manu- 
facturing and  transportation  uses.  There 
are  other  and  perhaps  unavoidable  uses 
of  our  fixed  carbon,  as,  for  instance,  a 
reducing  agent  in  metallurgy,  the  pro- 
duction of  power  for  ocean-going  vessels, 
the  making  of  carbides,  etc.  For  that 
portion  of  the  carbon  consumed  in  pro- 
ducing wave  motion,  and  it  represents  a 


is  now  being  done  by  our  efficient  Forest 
Service,  in  order  to  assure  the  continued 
flow  of  waters ;  next  the  construction  of 
great  hydro-electric  power  plants,  and 
then  the  creation  of  waterways.  The 
electric  power  would  furnish  the  power 
for  transportation,  whether  by  railway 
or  water,  and  electric  current  for  light- 
ing, heating  and  electrochemical  uses. 
The  waterways  would  lend  themselves 
to  irrigation.  Such  a  project  carried  to 
completion  would  usher  in  the  electro- 
chemical age,  and_3,g^gy^4^^i^^pen- 
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serve  our  natural  resources  of  whatever 
character. 

Electrochemistry  is  undoubtedly  des- 
tined to  play  an  important  role  in  the 
conser/ation  of  our  natural  resources. 
In  its  riiore  modern  form,  and  especially 
a^  applied  to  metallurgy,  it  is  still  young, 
becoming  prominent  in  1888  at  the  time 
of  the  beginning  of  what  is  now  one  of 
our  largest  electrochemical  industries, 
the  manufacture  of  aluminum  by  elec- 
tricity. Within  tne  twenty  years  since 
that  date,  great  strides  have  been  made. 


Beginning  with  the  Forests. 
One  of  the  men  who  arc  pioneering  in  saving  our  resources. 


a  number  of  chemical  and  metallurgical 
processes  having  been  converted  into 
electrochemical  and  electrometallurgical 
ones  in  a  very  successful  way,  and  to  the 
advantage  of  the  industrial  world,  while 
at  least  five  new  materials,  previously 
unknown,  are  now  sold  in  the  world's 
markets,  they  having  been  made  possible 
of  production  by  electrochemistry. 

Electrochemistry  is  in  fact  a  creator, 
transforming  the  cheap,  and  perchance, 
useless  wastes  into  products  of  value.  It 
works  either  with  the  silent  invisible 
electric  current,  or  by  the  stress  of  heat. 
It  lends  itself  to  the  ready  adjustment  of 
temperatures  from  that  of  the  atmos- 
phere to  the  highest  attainable  on  earth, 
one  in  which  the  metals,  rocks  and  all 
things  earthly  disappear  in  vapor.  It 
tears  asunder  the  elements  as  joined  by 
nature  and  rearranges  them  under  man's 
guidance.     Thus  it  has  made  ordinary 


sand  unite  with  carbon  and  form  the 
well-known  product  —  "carborundum." 
In  another  instance,  it  converts  "culm" 
— ^the  waste  material  of  the  anthracite 
coal  mines,  into  valuable  graphite.  In 
another  case,  it  has  enabled  us  to  extract 
from  sand  metallic  silicon,  a  silver  col- 
ored body,  which  has  found  a  place  in 
our  arts  and  manufactures.  As  another 
example,  it  fuses  in  the  electric  furnace 
the  soft  amorpftbus  bauxite  into  "alun- 
dum,"  suitable  for  use  as  an  abrasive  and 
refractory  material.  And  in  still  another 
case,  lime  and  carbon  are 
made  to  unite  in  the  elec- 
tric furnace  to  form  the 
valuable  product  —  carbide 
of  calcium,  now  well 
known  as  the  source  from 
which  our  familiar  acety- 
lene light  is  obtained.  Elec- 
trochemists  are  now  ear- 
nestly at  work  on  problems 
of  even  greater  ma^itude 
than  any  of  these,  as,  for 
instance,  the  electrometal- 
lurgy of  iron  and  steel ;  and 
all  this  without  calling  upon 
our  exhaustible  natural  re- 
sources, but  by  the  utiliza- 
tion of  the  energy  of  a 
water  fall. 

The  first  hydro-electric 
power  plant  of  considerable 
magnitude  in  this  country 
was  put  into  operation  at  Niagara  Falls 
in  the  fall  of  1895,  since  which  date 
quite  an  electrochemical  center  has 
sprung  up  at  that  point,  and  there  is  now 
approximately  125,000  horse-power  being 
utilized  in  the  work  of  producing  phos- 
phorous, carbide  of  calcium,  alundum, 
caustic  alkali,  bleaching  powder,  metallic 
sodium,  aluminum,  metallic  silicon,  car- 
borundum, artificial  graphite,  chlorate  of 
potash,  and  other  products,  the  united 
values  of  their  annual  production 
amounting  to  many  millions  of  dollars. 
These  Niagara  products  may,  to  the 
great  industrial  world,  seem  small,  but 
they  have  been  developed  within  a  few 
years.  Were  these  products  being  made 
by  any  means  other  than  water  power, 
serious  inroads  in  our  natural  exhausti- 
ble resource — carbon,  as  it  appears  in 
coal  and  oil,  would  at  the  present  time 
be  occurring. 
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LOST  ART  OF   TEMPERING       • 

COPPER   REDISCOVERED 

By  ROLAND  ASHFORD  PHILLIPS 


,H  ROUGH  mistaking 
another  compound  for 
borax,  while  working 
at  his  trade  as  a  jew- 
eler, David  Lamon,  of 
Denver,  has  suddenly 
found  himself  in  pos- 
session of  the  much 
sought  after  method  of  hardening  cop- 
per. This  powder,  instead  of  softening 
the  metal,  as  borax  does,  instantly 
changed  the  heated  copper  into  such  a 
degree  of  firmness  that  manipulation  was 
impossible.  Quick  to  take  the  advantage 
that  fortune  had  so  unexpectedly  thrust 


to  be  lost  with  its  discoverers,  to  remain 
a  mystery  and  a  hopeless  secret  for  cen- 
turies has  again  been  given  the  world  by 
the  fortunate  blunder  of  an  unsuspecting 
jeweler. 

Heretofore  the  combined  efforts  of 
earnest  scientists  to  treat  and  harden  this 
metal,  have  either  been  in  merely  glazing 
the  surface,  or  by  addition  of  certain 
substances  while  in  a  molten  state. 
Neither  of  these  processes  has  really 
accomplished  all  that  could  be  desired, 
nor  has  the  treatment  been  put  to  prac- 
tical use. 

Contrary  to  these  methods,  the  Lamon 


Copper  Before  Tempering.  Copper  After  Tempering. 

ShowiDR  how  treatment  of  the  metal  chanfres  its  appearance.    This  is  due  to  a  rearrangement  of  the  atoms,  which 

thereby  greatly  increases  the  hardness  of  the  substance. 


upon  him,  the  jeweler  at  once  made  a 
critical  analysis  of  the  compound,  deter- 
mined the  ingredients  and  finally  pro- 
tected his  wonderful  secret  by  a  patent. 

The  art  that  was  old  when  the  pyra- 
mids were  building,  and  which  seemed 


process  not  only  hardens  the  copper,  but 
tempers  it  as  well.  It  is  neither  treated 
in  the  molten  state,  nor  glazed,  but  the 
finished  product,  in  any  and  all  shapes,  is 
given  a  complete  and  lasting  physical 
change.  The  tensile  strength  is  increased 
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and  the  life  of 
the  metal  length- 
ened more  than 
treble. 

Yet  invariably, 
a  new  idea,  a  new 
process,  or  a  new 
discovery  has 
been  received 
with  almost  uni- 
versal ridicule. 
Robert  Fulton 
was  probably  the 
only  man  who 
could  have  aided 
Napoleon  in 
crossing  the  Eng- 
lish Channel,  in 
his  ambitious  at- 
tempt to  conquer 
England.  Even 
this  great  leader's 
mind  rejected  the 
idea  of  boats  be- 
ing propelled   by 


David  Lamon.  Inventor  of  the  New  Copper 
Trmpkring  Process. 


Steam.  Not  so 
many  years  ago 
a  certain  un- 
known read  a 
paper  before  an 
assembly  of  Eng- 
lish manufactur- 
ers in  which  he 
declared  he  had 
discovered  a  new 
and  a  cheap  way 
of  making  steel. 
And  not  a  man 
in  the  entire  hall 
was  convinced. 
One  and  all  de- 
clared the  method 
to  be  absurd ;  yet 
the  reader  of  that 
paper  was  Mr. 
Bessemer,  the  in- 
ventor of  the 
Bessemer  steel 
process,  a  method 
that     instantly 


MACHINE  IN  WHICH  THE  TEMPERING  OF  COPPER  WIRE  IS  ACCOMPLISHED  AT  THE 
SPEED  OF  200  FEET  PER  MINUTE. 
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revolutionized  the  steel  industry  of  the 
world. 

But  Mr.  Lamon's  persistent  efforts  and 
his  tireless  determination  to  prove  to  the 
cynical  world  that  his  discovery  was  prac- 
tical and  of  the  most  vital  interest  finally 
convinced  sufficient  capital,  and  through 
this  combined  effort  has  been  erected  a 
huge  plant,  nearly  ready  for  immediate 
operation,  where  pig  cop- 
per will  be  sent  in  one 
door,  and  be  turned  out . 
at  another,  in  finished 
state,  ready  for  the  mar- 
ket. This  finished  prod- 
uct, to  be  known  as 
Lamon  copper,  will  be 
used  for  all  commercial 
purposes,  from  wire  to- 
automobile  engines. 

The  process  is  extreme- 
ly simple,  and  any  one  of 
ordinary  intelligence  can 
readily  understand  it. 
Taking  the  treatment  of 
copper  wire,  for  instance. 
Between  the  two  huge 
reels  is  located  a  fifty  foot 
furnace.  As  the  wire 
leaves  one  reel  and  is 
wound  around  the  other, 
it  passes  through  a  fifty 
foot  flame.  Here  it  is 
brought  to  barely  the 
melting  point.  Instantly 
it  passes  through  another 
compartment,  into  which 
is  fed,  by  means  of  a  hop- 
per, a  fine  compound. 
This  powder,  the  compo- 
sition of  which  is  the  vital 
secret,  is  absorbed  by  the 
heated  wire,  in  quite  the 
same  manner  as  a  bit  of  warm  toast 
absorbs  cold  butter.  From  here  the 
wire  is  carried  along,  cooling  gradu- 
ally, finally  winding  itself  about  the  oppo- 
site reel,  undergoing  the  complete  phys- 
ical change  in  jterhaps  less  than  five  min- 
utes. 

The  reels  revolve  at  different  speeds, 
according  to  the  weight  of  the  wire  being 
treated.  Common  telephone  wire,  of  or- 
dinary size,  is  run  through  the  furnace  at 
the  rate  of  about  150  feet  per  minute. 

To  further  prove  that  his  process  ac- 


tually effects  a  change  in  the  minute 
cubes  and  crystals  of  the  metal,  a  test 
was  recently  made  at  Cornell  University. 
This  showed,  by  photographs,  made  un- 
der a  powerful  magnifying  glass,  that  a 
rearrangement  of  the  atoms  or  molecules 
actually  took  place,  and  that  this  method, 
of  all  methods,  was  the  supreme  one. 
To  those  who  are  even  slightly  inter- 


Two  TiwLLKY  Wheels  of  Different  Sizes. 

The  larger  was  treated  by  the  Lamon  method  and  shows  no  sign  of  wear 

after  traveling  over  8.000  miles.     The  smaller  wheel  ran  but 

1.200  miles,  weariniir  down  as  the  photograph  proves. 


ested,  the  vast  possibilities  in  which  this 
tempering  can  be  used  will  suggest  them- 
selves. Its  field  is  limitless.  In  the  mat- 
ter of  telephone  and  telegraph  wire  alone 
— and  this  is  but  one  item  in  the  vast  top- 
per industry,  the  future  seems  startlingly 
immeasurable.  Wire,  exposed  to  all 
weather,  extreme  heat  and  cold,  breaks 
continually.  Wind,  sleet  and  snow  affect 
it  in  no  small  degree.  After  stringing,  it 
proves  to  be  in  constant  need  of  watch- 
ing and  repairing.  Treated  by  this  new 
process  it  will  seldom  if  ever  break  and 
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is  given  the  strength  and  durability  of 
steel.  And  when  one  considers  that  one 
of  the  big  telephone  companies  alone 
uses  over  fifty-five  million  pounds  of  cop- 
per wire  yearly,  at  a  cost  of  not  less  than 
eleven  million  dol- 
lars, and  realizes,  as 
he  surely  must,  that 
it  is  but  one  of  the 
countless  uses  to 
which  the  wire  may 
be  put,  the  possibili- 
ties loom  up  greater 
than  ever.  A  dozen 
plants,  treating  wire 
alone,  could  be  put 
into  operation  at  a 
good  profit. 

And  what  appears 
of  far  greater  im- 
portance, the  cost  of 
treatment  is  so 
slight,  that  the  tem- 
pered metal  can 
readily  be  sold  at 
the  present  price  of 
the  raw  material. 
That  is,  today  the 
market  price  of  pig 
copper  is  .  quoted 
somewhere  around 
twenty  cents  a 
pound.  Put  through 
the  Lamon  process, 
increasing  its 
strength,  its  dur- 
ability and  its  use- 
fulness fully  sixty 
per  cent,  there  will 
be  added  barely  two 
and  one-half  mills 
per  pound,  or  about  five  dollars  to  a  ton. 

Quite  recently,  as  an  experiment  only, 
the  dies  of  a  certain  manufacturing  con- 
cern were  tempered,  and  a  letter  from 
the  president  of  the  company  stated  that 
the  life  of  each  die  was  trebled,  although 
the  striking  pressure  of  1,200  pounds  was 
sustained. 

The  small  item  of  treating  trolley 
wheels  proved  to  be  a  decisive  and  inter- 
esting experiment.  Accepting  the  state- 
ments from  the  railroad  company's  en- 
gineer, the  average  copper  wheel  will 
run  from  twelve  hundred  to  three  thou- 
sand miles.     After  this  lapse  of  time  it 


Two  Lengths  of  Regular  Size  Trolley 
Wire. 
The  piece  treated  by  the  "Lamon 


scarcely  bent,  though  it  has  been  pulled  vig- 
orously across  a  man's  knee.  The  ordi- 
nary piece  of  wire,  as  the  photo 
graph  shows,  quickly  bent. 


begins  to  blister — ^the  blister  crumbles 
into  dust  and  the  wheel  is  ruined. 

The  life  of  treated  wheels,  as  shown 
by  actual  tests,  ran  from  eight  thousand 
miles  up  to  almost  double  that.  In  this 
one  particular,  the 
saving  gained  by 
even  a  minor  arti- 
cle is  not  to  be 
laughed  at.  The  life 
of  a  trolley  wire, 
being  subject  to  a 
continual  wasting 
wear  and  tear — and 
especially  so  at  the 
curves — will,  under 
.this  treatment,  be 
lengthened  from 
nine  months  to  three 
or  more  years.  Tak- 
ing these  few  facts 
into  consideration 
probably  three-cent 
fares  will  not  be  so 
difficult  to  introduce 
in  the  future. 

To  awaken  in- 
terest and  also  to 
strengthen  his 
proofs,  the  inventor 
of  this  process  is 
giving  to  his  friends 
small  copper  screw- 
drivers, treated  by 
his  method.  And 
though  barely  as 
thick  as  a  copper 
cent,  with  an  edge 
almost  razor  -  like, 
they  will  turn  in  the 
most  stubborn  screw 
without  the  least  trouble  and  as  easily 
as  if  made  of  steel. 

These  mentioned  experiments  immedi- 
ately bring  to  mind  countless  other  uses 
to  which  this  tempering  will  be  of  lasting 
benefit.  Besides  wire  there  is  suggested 
the  multitude  of  electric  appliances,  cop- 
per sheeting  and  tubing,  automobile  en- 
gines, firearms  and  armor  plate. 

With  the  steady  advance  of  electricity, 
in  its  various  forms,  copper  becomes 
more  and  more  of  a  necessity,  and  the 
application  of  this  process,  at  scarcely 
any    added    cost,    will  give  it  a  world 
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DRAWBRIDGE  A  MONUMENT  TO  HARD  LUCK 

By  LANIER  BARTLETT 


fcOR  a  railroad  to  be  sud- 
denly compelled  by  the 
United  States  govern- 
ment to  build  a  $200,- 
000  drawbridge  over  a 
180-foot  strip  of  dry 
ground  is  a  situation 
which    might   be    very 

properly     summarized     in     the     words 

"hard  luck." 
A  railroad  in  California  has  had  to 

face    this    peculiar    anomaly,    ind    its 

$200,000,   180-foot  bascule 

drawbridge  has   just  been 

completed  over  a  waterless 

waterway.     It  stands  as  a 

huge    monument    to    bard 

luck — that  is,  from  the  rail- 
road point  of  view.     The 

bridge  is  one  of  the  longest 

and  finest  of  its  type  ever 

undertaken    in    the   West; 

and  it  certainly  looks  im- 
posing, and  one  must  add, 

useless,    straddling   the 

sands  near  Long  Beach. 
The  story  of  its  building 

is  the  story  of  a  capricious 

river,  a  lost  channel  and  an 

old  government  map  which 

stuck     stubbornly    to     the 

facts  that   were  originally 

imparted  to  it. 

In    time    past    the    San 

Gabriel     River     wandered 

down     through     a     wide 

slough    across    the    marsh 

between   Long   Beach  and 

Wilmington     and     slipped 

into  the  oblivion  of  the  Pa- 
cific at  the  spot  where  the 

anomalous  drawbridge  now 

stands.      It    is    a    typical 

southern    California    river, 

often  bottom  up  for  months 

at  a  time,  and  distinguished 

by  its  sudden  fits  of  aber- 


ration, like  all  mountain-bom  streams  of 
semi-arid  regions. 

Years  ago  the  San  Gabriel  decided  it 
would  rather  give  itself  up  to  some  other 
part  of  the  Pacific.  Its  old  point  of  de- 
parture into  the  bosom  of  the  ocean  was 
twenty-three  miles  from  Los  Angeles 
and  about  three  miles  east  of  the  port 
of  San  Pedro.  Later  it  chose  for  its 
home  stretch  a  slough  several  miles 
further  down  the  coast,  below  Long 
Beach,  expanded  tJie  slough  into  what  is 


Thb  Hard-Luck  Drawbridge 
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A  View  Showing  the  Dry  Land  Over  Which  a  Railroad  Was 

Compelled  by  the  Government  to  Throw  a 

$200,000  Drawbridge. 


now  known  as  Alamitos  Bay,  and  left 
the  old  mouth  to  gradual  effacement  by 
drifting  sands  and  the  silt  of  tides. 

In  the  days  when  the  old  Los  An- 
geles Terminal  Railroad  was  built  from 
Los  Angeles  to  San  Pedro  the  San 
Gabriel    still    maintained    a   channel   of 


some  pretensions  at  its  old 
point  of  debouchment,  and 
a  light  railroad  trestle  was 
thrown  across  it,  without 
objection  from  other  inter- 
ests. This  piece  of  road  is 
now  a  part  of  the  San 
Pedro,  Los  Angeles  and 
Salt  Lake  Railroad  system. 
Recently  a  company  was 
formed  for  the  develop- 
ment of  the  long  slough 
which  connects  Long 
Beach  and  Wilmington,  the 
latter  being  the  upper  por- 
tion of  San  Pedro  harbor. 
The  government  is  spend- 
ing millions  of  dollars  on 
the  improvement  of  San 
Pedro  harbor,  to  make  it 
adequate  to  the  rapidly  in- 
creasing commercial  im- 
portance of  the  great  Southwest.  The 
private  corporation  mentioned  is  dredg- 
ing a  deep  waterway  connection  between 
Wilmington  and  Long  Beach,  whereon 
are  to  be  located  docks,  ship  building 
yards  and  other  industrial  plants. 

"We  should  have  a  direct  outlet  to  the 


EXCAVATING  QUICKSAND  INSIDE  OF  COFFERDAM   FOR  THE  PIERS  OF  A  DRAWBRIDGE 

IN  A  LOST  CHANNEL.  ^T^ 
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ocean,"  said  these  men.  "A  channel  cut 
right  through  here,  with  jetties  thrown 
out  to  protect  the  entrance,  would  be 
ideal,"  and  they  put  their  fingers  on  the 
portion  of  their  maps  which  showed  the 
railroad  trestle. 

"But  dry  land  isn't  navigable,"  re- 
torted a  railroad  representative.  "You 
can't  clip  our  right  of  way  in  two  like 
that." 

"Dry  land  is  navigable  if  it  once  was 


contest  down  to  the  fewest  words,  the 
government  finally  declared  the  lost 
channel  still  technically  existent  and 
navigable,  and  granted  the  corporation 
the  privilege  of  dredging  it  out  to  a  suffi- 
cient depth  to  allow  the  passage  of  sea 
going  vessels.  Then  the  railroad  was 
ordered  to  build  an  adequate  drawbridge 
across  the  navigable  strip  of  apparent 
terra  firma. 

Beneath  the  surface  the  old  channel 


JUST  A  PART  OF  THE  HARD-LUCK  BRIDGE.     THE  ROCKER  ON  WHICH  THE 

LONG  DRAW  ROLLS. 


and  the  government  hasn't  officially 
noticed  the  change,"  replied  the  corpora- 
tion ;  and  forthwith  hunted  up  an  original 
government  map  in  the  office  of  the 
United  States  army  engineer  in  Los 
Angeles. 

Sure  enough,  that  map  declared  the 
old  San  Gabriel  channel  navigable  at  this 
point.  This  meant,  of  course,  that  it  was 
still  under  the  jurisdiction  of  the  War 
Department,  which,  if  the  old  map  could 
not  be  disproved,  would  hold  the  right  of 
navigation  at  this  point  inviolable,  if 
asked  to  do  so. 

To  boil  a  long  story  of  a  stubborn 


was  not  by  any  means  as  lost  as  it  ap- 
peared from  above,  and  the  engineer  who 
had  charge  cf  the  foundation  work  of 
the  bridge  found  himself  confronted  by  a 
most  trying  task.  An  appalling  condition 
of  quicksand  soon  developed,  and  it  was 
only  after  accomplishing  a  difficult  piece 
of  engineering  that  Charles  W.  Corbaley, 
the  young  engineer  in  charge,  overcame 
the  discouraging  Situation. 

The  foundations  of  the  bridge  consist 
of  three  immense  concrete  piers  resting 
on  piles,  the  bottoms  of  the  piers  being 
forty  feet  below  low  water  line.  Before 
these  could  be  plac^|(tii^dW^^9^^W^^^ 
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construct  heavy  cofferdams  and  excavate 
holes  fifty  by  sixty  feet  and  forty  feet 
deep,  in  the  quicksand,  for  each  pier.  The 
quicksand  gave  the  engineer  a  terrible 
struggle  and  it  became  necessary  to  em- 
ploy divers  to  plug  up  holes  in  the  coffer- 
dams under  water  to  prevent  the  quick- 
sand from  refilling  the  excavations. 

The  material  was  excavated  with  a 
huge  dredger  bucket,  without  pumping 
the  water  from  the  cofferdams,  and  the 
foundation  piles  were  driven  through  the 
water  and  cut  off  by  divers.  Braces  for 
the  cofferdams  were  also  placed  by 
divers.  After  the  piles  were  cut  off,  four 
feet  of  rich  concrete  was  placed  in  the 
bottom  without  removing:  the  water,  to 
prevent  the  quicksand  from  rising  from 
the  bottom  and  filling  the  holes.  The 
reason  the  excavations  were  made  and 
the  piles  driven  with  the  cofferdams  full 
of  water  was  that  the  weight  of  the 
water  balanced  the  raising  power  of  the 
quicksand.     After  the  concrete   in   the 


bottom  of  the  excavations  had  hardened 
the  cofferdams  were  pumped  dry  and  the 
concrete  piers  installed. 

The  bridge  is  of  the  bascule  type  with 
a  draw  that  is  raised,  not  swung.  Oper- 
ation is  by  electricity.  The  total  height 
from  the  floor  of  the  bridge  to  the  top 
of  the  counter-weight  box  is  225  feet. 
The  bridge  proper  was  constructed  and 
installed  entirely  by  a  Los  Angeles 
company,  over  which  fact  residents 
of  Los  Angeles  express  much  satisfac- 
tion, as  it  is  a  mark  of  the  recent 
industrial  development  of  their  city, 
which  has  emerged  from  a  tourist  resort 
into  the  commercial  and  manufacturing 
center  of  the  rapidly  growing  Southwest. 

However,  the  San  Pedro,  Los  Angeles 
and  Salt  Lake  Railroad  probably  would 
rather  have  seen  the  city's  industrial 
prowess  advertised  in  some  other  way 
than  by  the  railroad's  expenditure  of 
$200,000  for  a  model  drawbridge  over  a 
depression  in  a  sand  dune. 


Fate 


Forever,  Fortune,  wilt  thou  prove 
An  unrelenting  foe  to  love, 
And  when  we  meet  a  mutual  heart, 
Come  in  between  and  bid  us  part  ? 
—James  Thomson. 
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A  RAY  OF  HOPE  FOR  THE  HOPELESS 


By  H.  G.  HUNTING 


HERE  is  hope  for  the 
hopeless.     Science  has 
touched  at  last,  with  a 
treatment  which  gives 
signs  of  help  where  no 
help    was    believed    to 
be,  the  dread  locomo- 
tor ataxia. 
In  the  city  of  Chicago  two  physicians 
are  now  conducting  a  series  of  experi- 
ments— they  themselves  claim  their  work 
to  be  little  more  as  yet — 
which    have    met    with    so 
great  a  measure  of  success 
that,  in  spite  of  their  desire 
to   keep    the   matter   quiet 
till  greater  certainty  is  as- 
sured, the  news  of  it  has 
escaped  their  guard.   Cases 
of   locomotor   ataxia   have 
been  very  greatly  benefited. 
The  doctors  do  not  say  they 
have    accomplished    cures. 
They    simply    tell    the    in- 
quirer that  some  of  their 
cases  look  very  promising 
and  some  of  their  patients 
have  received  great  relief. 
And  the  fact  that  they  are 
cautious  in  their  claims  and 
conservative  in  their  state- 
ments   and   that    they    are 
working  with  and  through 
physicians   already   attend- 
ing cases  brought  to  their 
attention     is     evidence    at 
least  of  their  desire  to  give 
to  the  world  all  that  they 
have  discovered. 

To  the  work  of  Dr.  F.  H. 
Blackmarr  and  Dr.  E.  S. 
Bailey,  is  due  the  discov- 
ery of  the  beneficial  effects 
of  a  combination  of  Ameri- 
can minerals,  newly  discov- 
ered and  believed  to  be  of 
much  greater  value  than 
any  single  element  of  the 


sort    which    has    been    applied    to    like 
purposes. 

"Treatment  with  this  material  by  the 
method  we  have  devised,"  Dr.  Black- 
marr states,  **seems  to  yield  many  of  the 
good  effects  of  radium  treatment,  with- 
out any  of  the  bad  results.  It  is  far  less 
costly  and  absolutely  safe.  If  a  case  of 
locomotor  ataxia  has  not  gone  too  far, 
we  feel  confident  of  giving  great  help. 
We  have  relieved  cases  in  the  pain  stage 


Protective  Dress  Designed  for  X-Ray  Operators. 
This  shows  that  dangers  from  the  ray  are  reco{(nized 
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of  the  disease  very  quickly.  I  have  one 
case  of  a  man  who  has  been  so  much 
helped  that  he  appears  to  be  on  the  road 
to  a  fair  degree 'of  recovery.  It  is  too 
soon  to  make  sweeping  claims.  We  have 
been  very  severely  criticised  for  saying  as 
much  as  we  have  about  the  matter,  but 
we  are  only  relating  just  what  has  oc- 
curred.   We  have  been  much  misquoted. 


Mouth-Pad  of  Tho-Rad-X  Prepared  for  Pyorrhea  Treatment. 

The  pad  was  attached  to  a  sheet  of  paper  on  which  was  pasted  a  cross  of  lead 

foi].    A  photo^aph  was  taken  by  means  of  the  rays  of  ThoiRad-X 

contained  in  the  pad.  and  the  result  is  pictured  on  opposite 

page.    The  pad  is  lined  with  aluminum  and  attached 

to  the  paper  with  surgeon's  adhesive  plaster. 


however,  and  so  our  work  and  its  effects 
so  far  have  been  misunderstood.  I  have 
hopes  for  what  we  may  be  able  to  do  but 
I  do  not  want  to  raise  any  false  hopes." 

A  report  of  some  length  was  presented 
by  Dr.  Bailey  to  the  Southern  Homeo- 
pathic,Medical  Association,  at  a  recent 
meeting  at  New  Orleans,  and  attention 
was  widely  attracted  by  his  statements. 
In  his  report  Dr.  Bailey  said  of  the 
material  which  he  uses,  which  he  calls 
Tho-Rad-X:  "It  is  made  up  of  radio- 
active materials.  The  new  substance, 
while  far  from  being  inexpensive,  will  be 
within  the  reach  of  everybody  who  needs 
it  for  treatment.  Its  action  is  quite  as 
efficient  as  that  of  radium  if  given  time 
to  act.  There  is  not  enough  radium  in 
the  whole  world  to  treat  all  the  people 
who  need  its  curative  properties. 

"The  therapeutic  value  of  our 
Tho-Rad-X  has  been  established  beyond 


question  in  the  fifteen  months  that  we 
have  been  using  it  for  the  treatment  of 
diseases.     It  never   has   failed   to   give 
relief  and  in  many  cases  it  has  cured. 
Some  of  the  diseases  on  which  it  acts 
beneficially  are  locomotor  ataxia,  cancer, 
tuberculosis  of  the   skin,   ulcers,   birth- 
marks and  nervous  affections,  including 
neuritis,  from  which  so  many  people  are 
suffering.     Its  rays  are  as 
effective  as  those  of  radium 
a       although  it  does  not  act  as 
i       quickly.     Its  moderate  ac- 
tion   keeps    it    from    being 
harmfully    caustic,    as    ra- 
dium is  likely  to  be  when 
in  the  hands  of  unskilled 
persons.     It  has  the  same 
selective  power  as  radium 
— ^that  is,  it  seems  to  act 
only  on  tissues  that  are  dis- 
eased, having  no  effect  on 
healthy  tissues." 

One  Chicago  patient  has 
been  treated  for  X-ray  der- 
matitis, received  ten  years 
ago,  involving  an  area 
about  ten  inches  in  diame- 
ter. The  skin  and  muscles 
had  fallen  away,  leaving  in 
the  center  a  small  malig- 
nant growth.  He  has  en- 
tirely recovered  from  the 
and   the  growth    is    almost 


dermatitis 
eradicated 

Dr.  H.  J.  Drake,  of  Iowa,  is  now 
under  treatment.  He  was  seen  and 
makes  the  following  statement  to  the 
writer:  "I  had  a  pretty  bad  case  of 
X-ray  dermatitis  involving  back  of 
fingers,  hand  and  wrist.  I  lost  the  nails 
of  my  fingers  three  times  during  nine 
years  and  had  a  malignant  ulcer  of  one 
finger.  I  began  treatment  March  26th, 
1909,  and  April  9th,  1909,  the  ulcer  was 
practically  healed.  I  have  no  pain  now, 
and  there  is  a  marked  change  of  the  der- 
matitis for  the  better." 

Another  Chicago  patient  suffered  with 
optic  paralysis,  and  after  three  weeks  of 
treatment  is  able  to  go  about  without 
attendance.  A  second  patient,  com- 
pletely blind  from  this  same  affliction 
for  six  months,  recognizes  daylight  now 
after  two  weeks'  treatment. 
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These  benefits  have  all 
been  accomplished  by 
varied  applications  of  the 
Tho-Rad-X. 

Dr.  Blackmarr  states 
that  he  has  made  no  official 
reports  to  the  medical  so- 
cieties of  many  of  the 
cases  in  which  success 
seems  to  be  following  his 
efforts,  because  the  experi- 
mental stage  has  not  been 
passed.  As  to  the  kind  of 
cases  of  ataxia  which  he 
thinks  may  be  benefited,  he 
says: 

"Some  patients  are  in 
such  condition  that  they 
cannot  respond  to  treat- 
ment. You  know  there  are 
persons  who  have  constitu- 
tions predisposed  to  dis- 
ease. The  greatest  blessing 
a  man  can  have  is  to  have 
been  well  born.  Some  peo- 
ple have  not,  and  never  have  had,  re- 
cuperative energy.  Such  ones  we  can- 
not hope  to  help,  when  they  have  fallen 
victims  to  such  a  disease  as  locomotor 
ataxia.  They  have  nothing  to  build 
upon.  Neither  can  we  help  a  man  if  the 
disease  has  gone  so  far  that  the  spinal 


■I 
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Cast  of  Tketh  Upon  Which  Tho-Rad-X  Pad  Was 
Moulded  to  Treat  for  Pyorrhea. 


cord  has  materially  changed  in  structure. 
But  where  there  is  life  there  is  hope.  I 
will  say  that  not  one  case  of  locomotor 
ataxia  has  come  to  us  which  we  have  not 
helped." 

Cases    are   being   treated    with   Tho- 
Rad-X  In  many  localities  by  the  physi- 


Photograph  Taken  with  Rays  from  Tho-Rad-X  Mouth-Pad 
Pictured  on  Opposite  Page. 
Dark  cross  in  center  is  the  lead-foil  seen  in  other  photofirraph.    Note  that 
the  aluminum  inner  lininsr  and  the  surgeon's  plaster,  where 
attached  at  sides,  as  well  as  the  lead-foil  cross,  ap- 
pear, provingr  that  rays  from  the  Tho- 
Rad-X  radiate  in  all  directions. 


cians  in  charge.  The  methods  are  sim- 
ple, consisting  in  covering  the  affected 
parts  with  a  pad,  film  or  semi-solid  in 
which  the  Tho-Rad-X  is  incorporated. 
No  harm  results  from  its  constant  appli- 
cation. The  cost  of  Tho-Rad-X  varies 
according  to  the  amount  of  material 
necessary  for  the  case.  Treatment  for 
ataxia  may  be  as  low  as  forty  dollars, 
where  the  pad  needed  is  not  large,  or 
may  run  ^s  high  as  one  hundred  dollars 
or  even  more,  when  more  of  the  com- 
position is  used.  This,  however,  is 
hardly  prohibitive  for  the  man  who  has 
suffered  the  early  pains  of  ataxia  and 
who  has  to  face  the  gradual  loss  of  his 
natural  powers  in  a  crippled  future. 

The  photographs  reproduced  herewith 
illustrate  the  power  of  the  rays  from  the 
material  Dr.  Blackmarr  is  using.  De- 
scription of  the  method  of  taking  is  given 
in  the  caption  in  each  case.  It  is  not 
practical  to  photograph  cases  under 
treatment,  for  obvious  reasons,  but  work 
is  being  done  each  day  upon  cases  which 
are  progressing  toward  remarkable  cures. 

Dr.  Blackmarr's  own  somewhat  tech- 
nical and  very  conservative  statement 
regarding  the  new  substance,  written 
specially  for  the  Technical  World 
Magazine,  follows :  ^^^^^^  ^^  GoOgk 


408 


TECHNICAL  WORLD  MAGAZINE 


'The  excuse  for  the  existence  of 
Tho-Rad-X  and  the  spending  of  over 
two  years  of  experimental  and  clinical 
wo|;k  with  materials  known  to  be  radio- 
active, was  to  be  able  to  supply  a  sub- 


care.  During  the  last  twelve  years  that 
I  have  been  engaged  in  the  treatment  of 
cancer,  lupus,  etc.,  by  X-rays,  Finsen 
light,  and  other  adjuvants,  I  have  felt,  as 
other  operatives  have   felt,  the  need  of 


SHEET  PREPARED  TO  TEST  THE  RAYS  OF  THO-RAD-X. 

Letters  were  cut  from  lead-foil,  pasted  on  paper,  and  the  board  at  the  left  was  placed  over  them.    The  board  is  throe 

eighths  of  an  inch  thick.    The  whole  was  then  placed  within  two  paper  envelopes  and  a  photo  taken  with  a 

pad  of  Tho-Rad-X.    The  result  appears  opposite.    The  disks  at  the  left  arc  brass 

slugs.    The  board  did  not  cover  them. 


stitute  for  radium.  The  quantity  of 
radium  in  the  world  that  can  be  utilized 
for  the  treatment  of  disease  is  infinitesi- 
mal and  exceedingly  costly.  Its  wonder- 
ful selective  influence  in  therapeutics; 
the  treatment  o/  cancer,  lupus,  ulcer- 
ations, birth-marks,  neuralgia,  neuritis, 
and  kindred  diseases  has  been  positively 
demonstrated,  and,  in  consequence,  the 
need  of  the  possession  of  radium  is  uni- 
versal. 

"Court  records  are  evidence  that  many 
electro-therapeutists  have  been  unfor- 
tunate in  the  use  of  the  X-rays.  Clinical 
records  are  evidence  that  radium  treat- 
ment must  be  prosecuted  with  exceeding 


something  that  could  be  used  in  conjunc- 
tion with  the  X-ray,  to  moderate  its 
effect,  and  in  photo-therapy  to  intensify 
its  effect.  It  is  enough  to  say  that  this  sub- 
stance under  discussion  will  cure  the 
worst  forms  of  X-ray  bums.  On  the 
other  hand,  in  photo-therapy  it  has  been 
demonstrated  that  the  filtered  light  rays 
from  arc  and  incandescent  sources  act 
superficially  and  occupy  a  long  period  of 
time  in  accomplishing  but  little.  This 
substance  alone,  over  the  same  area,  will 
accomplish  the  same  results  as  in  photo- 
therapy, in  a  much  shorter  period  of 
time. 

"The    application    of    Tho-Rad-X    is 
Digitized  by  \^KJ\jpil%^ 


PHOTOGRAPH  TAKEN  THROUGH  A  BOARD  WITH  THO-RADX. 

Letters  in  lead-foil  show  less  plainly  in  upper  riipht  hand  corner  because  of  the  larger  amount  of  paste  used  to  make 

them  stick.    The  same  cause  gives  the  uneven  result  from  the  brass  slusrs  at  the  right.    See  original  opposite. 


found  absolutely  safe.  It  can  be  used  at 
all  times  upon  any  area  or  in  any  cavity 
of  the  body,  when  incorporated  in  the 
proper  containers,  as  a  fabric,  as  a  film, 
as  a  powder  when  incorporated  in 
aluminum  or  other  containers,  for  appli- 
cation in  cavities  of  the  body.    Used  in 


conjunction  with  X-rays,  over-treatment 
by  the  X-ray  will  be  unnecessary. 
The  moderate,  mild  X-ray  influences  are 
retained  and  continued  by  the  constant 
application  of  Tho-Rad-X,  with  the  con- 
stant influence  in  favor  of  the  relief  or 
cure  of  any  degreej^l^ionalitisvcreated 
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ORIGINAL  PREPARED  FOR  THO-RAD-X  PHOTOGRAPH  BELOW. 

From  left  to  riRht.  bcRinninR  at  the  top.  the  articles  arc  as  follows:    Surgeon's  plaster,  leather,  glass  tube,  paper  of 

needles,  steel  clips,  lead-foil  (above),  tin-foil  and  pin  (beneath);   second  row— asbestos,  soap,  steel  clip,  wood: 

third  row— brass,  aluminum,  tin.  copper.    See  t>clow.  Tho-Rad-X  photograph,  taken  through  double  envelope. 
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THORAD-X  PHOTOGRAPH  TAKEN  OF  THE  MATERIALS  PICTURED  ABOVE. 
The  whole  group  is  reversed  because  it  was  turned  face  toward  the  plate. 
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by  the  X-ray.  In  conjunction  with 
photo-therapy,  its  application  demon- 
strates a  beneficial  effect  upon  the  deeper 
structures. 

"Tho-Rad-X    used    alone    acts    much 
slower  than  X-rays  and  radium,  but  in 
this  action  alone  we  have  a  considerable 
degree  of  protection  against 
terrific  caustic  or  chemical 
changes. 

"It  is  unnecessary  at  this 
time  to  give  a  resume  of 
what  radium  will  accom- 
plish. Magazines  and  news- 
paper reports  have  given 
this  clinical  evidence.  The 
use  of  Tho-Rad-X  demon- 
strates much  of  the  phy- 
sical phenomena  associated 
with  radium. 

"It  is  my  earnest  belief, 
and  the  result  of  my  clin- 
ical experience,  that  it 
does  accomplish  what  ra- 
dium accomplishes,  and 
more.  By  more,  I  mean 
this:  Cases  that  we  have 
treated  have  demonstrated 
an  influence  emanating 
from  this  material  which 
cannot  be  reasoned  out — 
something  not  tangible, 
something  that  cannot  be 
seen. 

"Ten  years  ago  I  pub- 
lished a  theory  accounting 
for  the  eflFect  of  the  X-ray 
upon  pathological  condi- 
tions; namely,  that  X-ray 
produced  a  leucocytosis, 
undoubtedly  having  its  ac- 
tion upon  the  red  bone 
marrow,  the  source  of  cer- 
tain leucocytes  which  as- 
sist in  giving  us  immunity 
ease.  The  criticism  was 
these  diseases  had  pronounced  leuco- 
C)^osis  to  begin  with — Nature's  effort  to 
overcome  the  disease.  The  answer  was, 
in  a  stimulating  and  tonic  effect  of  the 
ray  producing  leucocytes  with  greater 
resisting  power.  This  theory  I  still  be- 
lieve. In  very  few  of  my  cases  which  I 
have  cured  by  the  X-ray  have  I  used  the 
caustic  action  of  the  X-ray. 

"Now,  to  account  for  the  beneficial 


effect  of  the  moderate  influence  by  Tho- 
Rad-X.  We  know  that  there  is  an 
elimination  of  gas  evolved  from  some 
radio-active  substances.  Is  it  so  difficult 
to  believe  that  a  gas  or  emanation  emit- 
ted from  these  radio-active  elements  may 
be  absorbed  and  taken  up  by  the  blood 


Tho-Rad-X  Photograph  of  a  Tubk  of  Radium. 
The  pad  used  was  just  the  shape  of  the  liipht  patch,  and  the  tube  of  radium 
lay  beneath  it.    The  dark  spot  on  the  ligrhter  ground  is  the  heavier 
portion  of  the  tube  containing  the  radium.  The  smaller  por- 
tions of  the  tube  are  lost  m  the  reproduction  though 
showing  faintly  in  the  original. 


from    dis- 
that     all 


and  accomplish  in  the  same  way  the 
vitalization  of  the  scavenger  leucocytes 
in  the  blood? 

"I  know  that  this  bit  of  theory  will 
cause  many  to  smile,  but  it  is  possible  to 
demonstrate  that  epithelioma  and  lupus 
will  yield  to  the  moderate,  non-caustic 
effect  of  the  X-ray,  and  will  also  yield  to 
the  influence  of  Tho-Rad-X.  I  make 
this  statement  because  some  operators 
believe  that  it  is  absolutely  necessary  to 
destroy  tissue  before  it  can  be  cured.    It 
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is  wrong,  however,  suddenly  to  unload 
upon  the  system  products  of  disintegra- 
tion, as  it  is  difficult  for  the  mechanism 
of  the  system  to  take  care  of  it.  It  is  self- 
evident  that  this  wonderful  mechanism 
would  be  better  able  gradually  to  elimi- 
nate a  small  excess  of  waste  products, 
than  to  overwork  the  slave  in  surcharg- 
ing the  system  by  an  avalanche  of  prod- 
ucts of  disintegration. 


"So  much  for  theory.  We  know  that 
the  material  which  we  have  named 
Tho-Rad-X  is  having  very  beneficial  ef- 
fects upon  cases  of  locomotor  ataxia, 
cases  of  cancer  of  several  different  varie- 
ties, severe  nervous  affections,  bad 
cases  of  X-ray  burns,  and  pyorrhea 
alveolaris.  Our  hopes  for  and  belief  in 
its  future  and  in  the  good  that  will  be 
done  by  it,  are  very  great." 


BUILDING  THE  WORLD'S 

MOST  BEAUTIFUL  ROAD 


By  DR.  ALFRED  GRADENWITZ 

Berlin  Correspondent  Technical 'World  Magazine. 


I  HOUGH  the  youngest 
of  the  great  European 
capitals,  Berlin,  during 
the  last  few  decades, 
has  undergone  a  de- 
velopment unequaled 
in  intensity  on  the  old 
continent,  and  is  rapid- 
ly becoming  one  of  the  largest  and  finest 
cities  in  the  world.     While  New  York, 


owing  to  its  situation  on  an  island,  re- 
quired, for  being  allowed  to  grow  beyond 
the  natural  boundaries  of  Manhattan, 
the  construction  of  a  number  of  huge 
bridges  and  the  institution  of  an  enor- 
mous river  traffic  for  the  conveyance  of 
both  passengers  and  goods,  Berlin  was 
more  fortunate  in  having  unlimited  tracts 
of  low  country  round  it,  which  hampered, 
in    no    way,    its    continuous    expansion. 


THE  REICHSKANZLER-PLATZ.  SHOWING  SUBWAY  ENTRANCE  AT  BOOTH  TO  RIGHT. 

Part  of  the  world's  fnost  beautiful  boulevard. 


lOOgle 
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PRACTICALLY  THE  BEGINNING  OF  THE  BOULEVARD. 


The  Zoological  Gardens,  situated  on 
the  outskirts  of  the  Berlin  of  old,  which 
until  about  ten  years  ago,  seemed  to  con- 
stitute the  extreme  limit  to  its  possi- 
bilities of  development,  are  now  sur- 
rounded by  an  enormous  area  covered 
with  a  dense  network  of  streets,  and  the 
famous  Tiergarten  Park,  which  until 
quite  recently  lay  outside  the  city,  is  now 
located  in  the  center  of  what  is  fitly 
called  Greater  Berlin,  being  encircled  by 
a  number  of  thriving  sister  communities 
of  the  metropolis. 

It  is  a  well-known  fact  that  the 
Kaiser's  ambition  aims  at  nothing  less 
than  making  Berlin  the  most  beautiful 
city  in  the  world,  and  to  him  is  due  the 
suggestion  and  promotion  of  many  plans 
which  actually  tend  in  this  direction. 
Though  the  Siegesalle  or  Avenue  of  Vic- 
tory, constructed  on  his  personal  initi- 
ative, with  its  one  hundred  white  marble 
statues,  traversing  the  Tiergarten,  pos- 
sibly is  not  one  of  the  most  tastefully 
arranged  avenues — as  acknowledged  by 


the  witty  criticisms  of  the  Berliners 
themselves — it  may  claim  the  merit  of 
being  unique  of  its  kind.  A  far  more 
grandiose  project,  which  is  estimated  to 
involve  an  outlay  of  about  twelve  and 
one-half  millions  of  dollars,  has  likewise 
been  started  on  the  suggestion  and  under 
the  personal  supervision  of  the  Emperor, 
whom  it  offers  a  welcome  opportunity  of 
indulging  in  his  predilection  for  things 
military,  viz.,  the  construction  of  a  mag- 
nificent boulevard  leading  from  the  very 
heart  of  Berlin  through  the  Tiergarten 
and  the  beautiful  forest  of  Grunewald, 
to  the  military  practice  grounds  at 
Doeberitz.  Besides  being  the  longest 
and  most  beautiful  boulevard  in  the 
world,  it  is  to  form  a  gorgeous  avenue 
of  march  for  the  soldiers  of  the  Imperial 
army,  enabling  them  to  travel  in  a 
straight  line  between  the  castle  and  the 
practice  ground. 

This  project  has  long  been  a  favorite 
scheme  with  the  Kaiser,  who  is  said  to 
be  personally  responsible  for  many  cor- 
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Building  the  Sand  Dam  Across  the  Stoessensee. 
The  trestle  bears  trains  transporting  sand. 


rections  of  plans  and  details  of  construc- 
tion.   The  general  public,  however,  open- 
ly or  secretly,  criticises  that  great  work, 
both  because  of  its  ex- 
pensiveness      and      its 
mainly     military     use- 
fulness.     Contributing 
to  so  large  an  extent  to 
aggravating    the    bur- 
den of  taxes  intended 
to  fill  the  military  cof- 
fers, this  scheme  can- 
not possibly  be  looked 
upon      by      everybody 
with  unmixed  enthusi- 


The  Doeberitzer 
Heerstrasse  —  or  mili- 
tary road  —  as  this 
boulevard  is  called,  is 
about  eighteen  miles  in 
length  and  is  likely^  to 
excel  in  many  respects, 
even  the  Champs  Ely- 
sees,  that  great  work 
of  the  Emperor  Na- 
poleon. Its  first  por- 
tion, beginning  from 
the  Imperial  Castle, 
traverses  a  number  of 
existing  streets  and 
roads,  running  along 
the  famous  Unter  den 
Linden  Avenue,  and 
across  Brandenburg 
Gate  and  the  Avenue 
of  Victory,  and  con- 
tinuing along  the  Char- 
lottenburg  Road  — 
through  the  Tiergar- 
ten  and  the  Charlottenburg  Gate — ^and 
thence  over  Bismarckstrasse,  the  Kaiser- 
Damm  and  the  Forest  of  Grunewald,  in 


asm. 

As  it  is,  this  project 
deserves  a  more  than 
passing  interest,  both 
because  of  its  origin- 
ality and  the  important 
part  it  is  bound  to  play 
in  the  beautifying  of 
Greater  Berlin.  Hav- 
ing been  commenced 
some  years  ago,  the 
work  is  now  sufficiently 
advanced  to  allow  of 
its  grandeur  being  ap- 
preciated, and  a  short  description  of  this 
marvelous  work  of  engineering  skill  will, 
doubtless,  be  found  interesting  to  the 
reader. 


The  Method  of  Setting  Trees  and  Flowers  Along  the 
Boulevard. 


order  finally  to  reach  in  a  straight  line 
traversing  hills,  rivers  and  swamps,  its 
goal,  the  military  camp  at  Doeberitz. 
While  the  avenues  traversed   by  the 
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first  portion  of  the  road  did  not  require 
to  be  rebuilt,  a  thorough  reconstruction 
had  to  be  carried  out  on  the  Bismarck- 
strasse,  which,  until  about  six  years  ago, 
had  been  rather  a  modest  street  lined 
with  the  usual  Berlin  tenement  houses, 
interrupted  only  by  a  few  villas  that  had 
been  preserved  from  the  early  times  of 
Charlottenburg — when  this  still  was  an 
independent  country  town.    This  humble 


to  mark  an  epoch  in  the  annals  of  the 
capital,  this  being  the  first  instance  of 
the  most  frequented  streets  of  the  city 
being  connected  directly  with  the  still 
crude  extreme  west  of  Berlin-Charlot- 
tenburg.  Those  who  had  been  prompted 
by  curiosity  to  undertake  the  short 
underground  trip  to  the  Reichskanzler- 
platz  —  Chancellor  Square  —  which  had 
so  far  be^  quite  an  unknown  place  to 


THE  SIEGESALLE-'AVENUE  OF  VTCT0RY"-AN  AVENUE  LINED  WrFH  ONE  HUN- 
DRED MARBLES.  REPRESENTING  THE  KAISER'S  ANCESTORS. 
The  boulevard  crosses  this  after  entering  the  Ticrgarten. 


street,  about  seventy-five  feet  in  width, 
was  quite  unexpectedly  destined  to  some- 
thing great  by  the  very  will  of  the  Em- 
peror; it  was  a  peculiar  sight  to  watch 
all  the  houses  on  one  side  of  the  street 
being  pulled  down  or  sawed  off  at  a 
surprising  rate  in  order  to  make  of  this 
street  a  pompous  avenue  165  to  170  feet 
in  width  with  broad  sidewalks,  three 
roads,  electric  lighting,  electric  tramways 
and  subway,  flower  beds  and  other 
features. 

The  inauguration  of  the  subway  line 
traversing  Bismarckstrasse  may  be  said 


Berliners,  would  be  surprised  to  arrive 
at  a  station  situated  in  the  center  of  a 
vast  square  devoid  of  any  houses  so  far 
as  the  eye  could  scan,  but  which  formed 
the  starting  point  of  a  regular  system  of 
wide  and  comfortable  streets,  completed 
in  every  detail  to  more  than  a  mile's  dis- 
tance, but  for  the  absence  of  any  dwel- 
lings. It  is  true  that  this  rapid  com- 
munication between  the  center  of  the  city 
and  those  splendid  streets  and  squares 
had  been  established,  not  because  of  its 
present  necessity  for  Berliners,  but  with 
a  view  to  its  futuj-|^,iy|^^53.^S(j^far 


from  allowing  the  city  to  develop  in  a 
haphazard  way,  on  the  more  or  less  ir- 
regular streets  resulting  from  a  gradual 
growth,  the  future  development  was  con- 
fined to  predetermined  channels,  thus  en- 
suring to  any  quarters  destined  to  spring 
up  in  course  of  time  a  perfect  regularity 
and  all  desirable  uniformity.  This  prac- 
tice, according  to  which  the  very  means 
of  conveyance  are  created  before  there 
is  any  traffic,  is  quite  exceptional  on  the 
old  continent,  but  will  doubtless  soon  be 
imitated  by  other  cities. 

While  varying  to  some  extent  accord- 
ing to  local  conditions — in  the  passage 
of  bridges,  gates,  squares,  flower  beds, 
etc. — the  width  of  the  boulevard  gen- 
erally is  two  hundred  feet.  In  the  center 
there  is  an  asphalted  road  sixty  feet  in 
width  for  light  traffic,  and  on  the  left  side 
of  this,  a  grass  plot  thirty  feet  wide,  which 
is  at  present  arranged  with  flower  beds, 
but  will  probably  be  utilized  later  for  a 
double  track  of  street  car  lines.  The  cor- 
responding space  on  the  other  side  of 
the  road  is  arranged  as  a  riding  road. 
On  both  sides  of  these  sections  there  are 
drives  twenty-five  feet  wide  for  heavy 
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traffic.  The  roadways  of  the  latter  are 
of  well  tamped  broken  stone  construc- 
tion, and  have  been  built  firmly  accord- 
ing to  the  best  practice  with  concrete 
sewer  pipes  and  drains.  Below  the  cen- 
tral asphalted  drive,  a  layer  ot  concrete 
was  placed  on  a  one-foot  base  of  small 
broken  stone  above  which  lies  an  eight- 
inch  layer  of  large  stones.  The  earth  on 
which  the  boulevard  was  constructed  is 
a  sandy  soil  with  a  foundation  of  clay, 
nearly  throughout  its  length.  The  riding 
road,  obviously,  had  to  be  given  a  some- 
what different  structure.  Parallel  to  it 
and  at  a  distance  of  two  feet  below  its 
surface,  are  located  two  four-inch  tile 
drains,  above  which  comes  a  six-inch 
layer  of  broken  bricks,  while  the  surface 
is  composed  of  sand  and  soil  in  equal 
proportions. 

The  side  walks  are  of  varying  struc- 
ture, their  central  portion  being  usually 
composed  of  five-foot  smooth  flags  four 
feet  in  length  and  four  inches  in  thick- 
ness, to  the  right  and  left  of  which  are 
placed  firmly  tamped,  broken  stones. 
These,  near  the  outside  edges,  are  lined 
with  a  substantial  coating  of  tar  eight 
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inches  in  width  which  is  of  a  specially 
pleasing  appearance  when  viewed  from 
a  carriage. 

The  Doeberitz  military  road  will  be 
lighted  with  electric  arc  lamps  through- 
out its  length,  and  particularly  at  night, 
will  present  a  magtiificent  view.  Two 
of  its  most  interesting  parts  are  the 
Charlottenburg  Gate  and  the  Kaiser 
Damm.  The  former  is  a  huge  and  mas- 
sive stone  structure  erected  over  a  bridge 


to  be  laid  out  in  a  peat  moor  about  seven 
feet  in  depth,  the  substantial  sandy  soil 
susceptible  of  supporting  the  tunnel  being 
situated  at  a  considerable  depth  below 
the  level  of  the  subway.  Intermediary 
between  the  sandy  soil  and  the  peat  layer 
was  a  stratum  of  infusorial  earth,  and  in 
order  to  transmit  the  burden  of  the  tun- 
nel to  the  resisting  sandy  soil  through- 
out the  length  of  the  moor,  a  piling 
consisting    of    tapering    trees    up    to 


crossing  a  small  stream  at  the  boundary 
between  Berlin  and  the  suburb  of  Char- 
lottenburg. .  This  gate  will  cost,  when 
complete,  $250,000,  and  will  doubtless 
excel  in  beauty  and  magnificence  the 
famous  Brandenburg  Gate  traversed  by 
the  first  section  of  the  avenue ;  its  towers 
will  be  lighted  by  electricity.  Another 
point  of  interest  is  an  extensive  steel 
bridge  carrying  the  boulevard  over  a 
number  of  railway  tracks;  suspended 
from  the  floor  of  this  bridge  is  the  steel 
shell  of  the  subway  which,  in  itself,  con- 
stitutes a  masterpiece  of  engineering.  A 
certain  portion  of  the  subway  tunnel  had 


twenty-five  feet  in  length,  was  driven 
into  the  soil  and  an  enormous  concrete 
plate  about  five  feet  in  thickness  was 
placed  above  the  head  of  the  piles. 

The  great  sand  dam  which  has  been 
built  across  the  Stoessensee  Lake  is  an- 
other point  of  special  interest.  Though 
a  bridge  would  have  been  preferable, 
because  of  its  more  pleasing  appearance, 
a  dam  was  constructed  on  account  of  the 
very  poor  foundation  afforded  by  the 
mud  soil.  The  Doeberitz  Road  leads 
through  some  of  the  finest  scenes  around 
Berlin,  which  have  long  been  haunts  for 
its  pleasure-seekig|,.in|^^I^^^it^^, 
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THE  QUEENSBORO  BRIDGE.  RECENTLY  COMPLETED.  WHICH  SPANS  THE  EAST  RIVER, 

The  ?afety  of  this  $17,000,000  structure  has  been  questioned  by  engineers. 


NEW  YORK'S  NEWEST  BRIDGE 

By  C.  F.  CARTER 


;EW  YORK'S  great 
cantilever  bridge 
across  the  East  River, 
which  was  opened  in 
April,  having  been  de- 
clared by  distinguished 
engineers  to  be  no 
safer  than  it  should  be, 
has  become  the  most  fascinating  spot  in 
the  metropolis.  On  every  fair  Sunday 
a  hundred  thousand  people  promenade  it 
from  end  to  end,  some  even  stopping  to 
teeter  up  and  down  like  boys  on  a  rotten 
plank,  to  see  if  the  thing  really  will  break 
down  under  their  weight.  As  the  bridge 
continues  to  stand  up  under  this  treat- 
ment any  New  Yorker  who  is  so  dis- 
posed may  boast  of  a  structure  which  is, 

4IS 


in  many  particulars,  and  in  all  probabil- 
ity will  ever  continue  to  be,  unique. 

To  begin  with,  it  is  unlikely  that  any 
other  community  will  ever  pay  seventeen 
million  dollars  for  a  bridge  of  the  size 
and  capacity  of  the  Queensboro  bridge. 
If  anything  of  the  kind  should  happen  it 
is  at  least  improbable  that  the  taxpayers 
who  foot  the  bill  will  be  satisfied  with  a 
bridge  so  badly  designed  that  two  emi- 
nent engineers,  after  painstaking  inde- 
pendent investigations,  will  agree  that 
even  by  stretching  the  limit  of  safety  to 
the  uttermost,  it  cannot  carry  more 
than  a  third  of  the  traffic  for  which  it 
was  intended. 

American  engineers  have  achieved  an 
unenviable  record   for  building  bridges 
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that  will  not  stand.  There  was  the  Ash- 
tabula bridge  which  gave  way  under  the 
weight  of  a  passenger  train,  sending 
nearly  a  hundred  victims  to  death  in  a 
ravine  seventy-five  feet  below.  A  bridge 
across  the  Ohio  fell  during  construction, 
killing  eleven  men.  This  was  followed 
by  the  collapse,  also  during  construction, 
of  the  Cornwall  bridge  across  the  St. 
Lawrence  in  which  seven  were  killed. 
The  climax  came  in  the  collapse  of  the 
half  finished  Quebec  bridge  across  the 
St.  Lawrence  in  August,  1907,  in  which 
seventy-nine  men  lost  their  lives. 

This  last  disaster  caused 
so  much  uneasiness  about 
the  Queensboro  bridge,  " 
which  was  of  the  same  type 
as  the  ill-fated  Quebec 
structure,  that  the  city 
government  was  forced  by 
public  opinion  to  have  an 
investigation  made.  Boiler 
and  Hodge,  consulting  en- 
gineers, and  Prof.  Wm.  H. 
Burr,  of  Columbia  Univer- 
sity, were  engaged  in  June, 
1908,  to  make  simultaneous 
but  entirely  independent 
examinations.  Five  months 
later  the  reports  of  both 
experts  were  made  public. 
Both  reached  conclusions 
which  were  not  flattering 
to  the  designers  nor  com- 
forting to  the  public. 

Ordinary  structural  steel 
was  found  to  be  subjected 
to  stresses  of  24,000  pounds 
per  square  inch  which,  en- 
gineers agree,  is  beyond 
the  limit  of  safety.  As  if 
this  was  not  bad  enough, 
some  bottom  chord  mem- 
bers were  found  that  had 
to  stand  stresses  of  30,000 
pounds  to  the  square  inch, 
or  25  per  cent  beyond  a 
limit  already  dangerous. 
Nickel  steel  eyebars  were  found  carrying 
loads  of  49,000  pounds  to  the  square 
inch,  although  the  elastic  limit  of  that 
kind  of  metal  is  only  48,000  pounds  per 
square  inch.  Professor  Burr  found  in 
his  investigation,  various  members  of  the 
bridge  were  carrying  all  the  way  from 


ten   per   cent   to   thirty-three   per   cent 
overload. 

Boiler  and  Hodge  made  a  stress  sheet 
for  the  loads  called  for  in  the  specifica- 
tions ;  but  finding  that  the  bridge  simply 
could  not  carry  such  loads  laid  it  aside 
and  undertook  "to  find  the  maximum 
safe  carrying  capacity  of  the  structure." 
They  concluded  that  by  taking  off  a 
thousand  pounds  of  dead  weight  per 
lineal  foot  of  the  bridge  the  city  might 
risk  opening  it  to  pedestrians,  highway 
and  trolley  traffic,  provided  the  cars 
were  spaced  at  least  a  car  length  apart. 


A  Pier  and  Tower  of  the  Queensboro  Bridge. 


Professor  Burr  advised  that  still  more 
dead  weight  be  removed  and  that  the 
trolley  cars  be  spaced  still  further  apart. 
If  that  was  done  he  thought  two  of  the 
four  elevated  railroad  tracks  might  be 
used  provided  the  trains  were  spaced  at 
least  a  thousand  fjpg^zipgf^cjj^Qy^ignd 
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Hodge  were  opposed  to  the  use  of  the 
elevated  tracks  at  all. 

This  last  restriction  in  particular 
seems  supererogatory;  for  there  are  no 
elevated  railroad  connections  with  the 
bridge  and  no  prospect  that  there  ever 
will  be  any.  Neither  are  there  any  trol- 
ley connections  nor  any  present  likeli- 
hood thereof.  Although  ten  long  years 
have  elapsed  since  the  Board  of  Public 
Improvements  approved  the  plans  for 
the  bridge  it  has  not  yet  occurred  to  the 
constituted  authorities  that  any  one  will 
ever  want  to  cross  it.  The  bridge,  start- 
ing from  an  inconvenient  part  of  Man- 
hattan Island  and  leading  across  the 
East  River  to  no  place  in  particular  on 
Long  Island,  is  so  far  hopelessly  inac- 
cessible for  passenger  traffic  and  out  of 
the  way  for  trucks.  In  good  truth  the 
Queensboro  bridge  today  is  about  as 
useful  as  a  fifth  wheel  on  a  wagon  is 
popularly  supposed  t©  be.  Vehicular 
traffic  across  it  at  the  present  time  is  less 
than  a  third  of  that  on  the  Williamsburg 
bridge  and  barely  a  third  of  that  which 
crowds  the  narrow  roadways  of  the 
Brooklyn  bridge. 

Still,  these  are  by  no  means  the  sole 
distinguishing  features  of  the  new 
Queensboro  bridge.  Despite  its  present 
lack  of  utility,  and  notwithstanding  the 
uncharitable  things  said  about  it  by  the 
consulting  engineers  who  put  it  through 
the  third  degree,  the  Queensboro  bridge, 
at  least  so  long  as  it  stands,  must  com- 
mand recognition  as  a  remarkable  en- 
gineering achievement. 

There  are  only  four  bridges  in  exist- 
ence, one  of  the  cantilever  type  and  three 
of  the  suspension  type,  of  longer  span 
than  the  span  of  the  Queensboro  bridge 
between  Manhattan  Island  and  Black- 
well's  Island  across  the  west  channel  of 
the  East  River.  The  cantilever  bridge 
is  that  across  the  Firth  of  Forth  at 
Queens  ferry,  Scotland,  which  was  com- 
pleted in  1889  and  which  has  two  chief 
spans  1,710  feet  long.  The  three  sus- 
pension bridges  are  all  in  sight  of  the 
Queensboro  structure,  for  they  all  span 
the  East  River,  connecting  Manhattan 
and  Brooklyn  boroughs  of  Greater  New 
York.  The  old  Brooklyn  bridge  has  a 
span  of  1,595.5  feet;  the  newer  Will- 
iamsburg bridge  has  a  span  of  1,600 
feet,  while  the  Manhattan  bridge,  which, 


thanks  to  the  breaking  of  world's  records 
in  construction,  is  now  approaching  com- 
pletion, has  a  span  of  1,470  feet.  The 
main  span  of  the  Queensboro  bridge  is 
1,182  feet  long. 

Whatever  it  may  lack  in  length  of 
main  span  the  Queensboro  bridge  more 
than  makes  up  in  ugliness,  -  After  feast- 
ing one's  eyes  on  the  exquisite  lines  of 
the  old  Brooklyn  bridge  and  admiring 
the  more  or  less  graceful  new  suspension 
bridges  the  angular,  knobby  outlines  of 
the  great  cantilever  bridge  rather  sets 
one's  teeth  on  edge.  However,  there  is 
at  least  the  consolation  that  it  is  not 
quite  so  homely  as  the  Firth  of  Forth 
bridge. 

While  both  are  cantilever  bridges  the 
details  of  construction  differ  consider- 
ably and  the  newer  structure  is  of  so 
much  greater  carrying  capacity,  or  at 
least  was  intended  to  be,  that  the  new 
might  fairly  dispute  with  the  older  the 
right  to  be  called  the  greatest  of' its  type 
in  the  world.  Perhaps  the  best  way  to 
give  an  idea  of  the  relative  size  and  im- 
portance of  the  Queensboro  bridge 
would  be  to  compare  its  principal  dimen- 
sions with  those  of  the  Scotch  bridge. 
The  Manhattan  approach,  then,  is  1,052 
feet  long;  the  main  bridge,  consisting  of 
the  Manhattan  anchor  arm,  469.5  feet, 
the  west  cantilever  span  of  1,182  feet, 
the  Blackwell's  Island  span  of  630  feet; 
the  Queens  anchor  arm  of  459  feet  and 
the  Queensboro  approach  of  2,672.5  feet 
make  a  grand  total  of  7,449  feet.  The 
'Firth  of  Forth  bridge  has  two  spans  of 
1,710  feet,  two  others  of  680  feet,  fifteen 
of  168  feet  each  and  seven  small  arches, 
making  a  total  of  8,296  feet  or  a  little 
more  than  a  mile  and  a  half,  of  which 
one  mile  is  covered  by  cantilever  con- 
struction. 

But  when  it  comes  to  breadth,  height 
and  quantity  of  material  used  in  con- 
struction and  intended  capacity  the  odds 
are  decidedly  with  the  shorter  New  York 
stnicture.  Only  120,000  cubic  yards  of 
masonry  were  built  for  piers  for  the 
Scotch  bridge  as  compared  with  149,700 
cubic  yards  for  the  Queensboro  bridge. 
The  latter  contains  74,500  tons  of  steel 
and  iron,  of  which  5,900  tons  are  nickel 
steel,  while  in  the  Scotch  bridge  there 
are  but  44,500  tons. 

The  clear  height  of  the  Queensboro 
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bridge  above  mean  high  water  is  135 
feet,  while  the  footwalks  are  165  feet 
and  the  tops  of  the  flag  poles  on  the 
towers  406  feet  above  high  water.  The 
bridge  has  two  decks  89^  feet  wide 
measuring  from  outside  to  outside  as 
compared  with  118  feet  the  width  of 
the  Williamsburg  bridge.  On  the  lower 
deck  there  is  a  fifty-three  foot  roadway 
in  the  center  with  a  maximum  grade  of 


cars  which  is  constantly  going  on  at  the 
Brooklyn  bridge  terminal.  The  four 
trolley  tracks,  if  they  were  in  use,  would 
be  capable  of  handling  60,000  passen- 
gers per  hour  in  one  direction. 

The  upper  deck  is  devoted  to  vacant 
space  on  which  four  elevated  railroad 
tracks,  also  capable  of  accommodating 
60,000  passengers  per  hour  in  one  direc- 
tion, could  be  laid  if  the  bridge  would 


PART  OF  THE  CROWD  OF  100.000  PEOPLE  WHO  PROMENADE  ON  SUNDAY  ACROSS  THE 

QU^IENSBORO  BRIDGE. 
The  reputed  danfircr  of  this  crossingr  draws  thousands. 


3.5  per  cent  on  the  Manhattan  approach 
and  3.41  per  cent  on  the  main  bridge. 
On  either  side  of  the  roadway  are  two 
trolley  tracks.  The  outer  track  is  for 
Manhattan  lines,  the  inner  for  Long 
Island  roads.  The  latter  run  under  the 
street  level  at  the  west  end  of  the  Man- 
hattan approach,  terminating  in  a  series 
of  five  loops,  each  reached  from  the 
street  level  by  a  separate  stairway  so  that 
there  need  be  none  of  the  frantic,  death- 
defying  scrambling  in  front  of  moving 


bear  their  weight  and  anybody  thought 
it  worth  while.  On  either  side  the  va- 
cancy is  bounded  by  a  footpath  sixteen 
feet  wide. 

Perhaps  the  dimensions  of  some  of 
the  principal  parts  will  also  help  to  give 
an  idea  of  the  magnitude  of  the  bridge. 
For  instance  there  are  "shoes"  on  top  of 
each  of  the  tower  posts,  the  largest  of 
which  are  of  nickel  steel  9  by  12  by  15 
feet  and  weigh  140,000  pounds.  Each 
shoe  has  four  separiate  pins  for  the  top 
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chord  and  the  diagonals.  The  largest 
tower  post  is  5  by  11  by  19j4  feet,  has 
an  area  of  cross  section  of  1,396  square 
inches  and  weighs  126,000  pounds, 
which  is  equal  to  6,460  pounds  per  lineal 
foot. 
The  largest  diagonal  is  Syi  by  5  feet 


Rapid  Transit  Tracks  Over  the  Queensboro  Bridge. 


and  105  feet  long  and  weighs  180,000 
pounds.  The  largest  bottom  chords  are 
4  feet  wide,  6  feet  deep  and  59  feet  long, 
and  weigh  240,000  pounds,  which  is 
equal  to  4,100  pounds  per  lineal  foot. 
These  bottom  chords  are  composed  of 
four  ribs  with  a  maximum  thickness  of 
metal  of  5<)4  inches. 

The  largest  top  chord,  48  feet  long,  is 
composed  of  twenty  nickel  steel  eyebars 
2%  by  16  inches,  which  gives  an  area 
of  680  inches  in  cross  section.    The  steel 


pedestals  under  each  tower  post  are 
composed  of  three  courses  of  steel  cast- 
ings, the  heaviest  of  which  weighs  41 
tons.  The  total  weight  of  each  pedestal 
is  140  tons.  The  structure  is  held  to- 
gether with  nickel  steel  pins,  the  largest 
of  which  is  10  feet  long,  16  inches  in 
diameter  and  weighs  7,000 
pounds.  In  fact  some  of 
the  members  of  the 
Queensboro  bridge  are  as 
large  as  any  in  the  ill-fated 
Quebec  structure,  the  main 
span  of  which  was  to  be 
fifty  per  cent  longer;  for 
the  shorter  bridge  was  de- 
signed to  carry  as  heavy  a 
load  as  the  other. 

The  superstructure  of 
the  Blackweirs  Island  span 
and  the  anchor  arm  spans 
of  the  main  bridge  was 
erected  on  steel  false  work. 
The  cantilever  spans  over 
the  east  and  west  channels 
of  the  river  were  erected 
with  the  aid  of  a  **Z" 
shaped  traveler.  Some  of 
the  single  pieces  of  steel 
were  so  large,  the  biggest 
weighing  about  sixty  tons, 
that  specially  designed 
hoists,  derricks,  travelers 
and  machinery  had  to  be 
provided.  A  power  plant 
of  five  hundred  horsepower 
was  operated  on  Black- 
well's  Island. 

The  titanic  task  of  plac- 
ing the  enormous  mass  of 
steel  in  position  in  midair 
was  begun  in  August,  1905. 
From  this  time  until  June 
15,  1908,  when  the  super- 
structure was  finished, 
from  five  hundred  to  eleven  hundred 
men  were  employed  on  the  work  with 
the  exception  of  six  months  during 
which  there  was  a  strike  of  the  steel 
workers.  The  greatest  amount  of  steel 
erected  in  one  day  of  eight  hours  was 
512  tons. 

Nineteen  lives  were  lost  during  the 
progress  of  the  work,  the  majority 
through  the  carelessness  of  the  victims 
themselves.     It  would   seem  as   if  men 

working   in   places   where   the   slightest 
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misstep  meant  certain  death  would  al- 
ways move  with  extreme  care;  but  per- 
haps if  they  did  the  bridge  could  never 
have  been  completed.  One  poor  fellow 
was  on  the  bridge  giving  orders  to  land 
a  load  of  stringers  dangling  from  the 
arm  of  a  traveler.  -  He  was  standing 
astride  a  rope  which  tripped  him  up  and 
he  plunged  to  his  death  on  the  rocks 
one  hundred  and  twenty  feet  below. 

In  two  instances  men  at  work  over 
the  river  disappeared  and  were  never 
seen  again.  Both  slipped  and  fell  into 
the  water  without  a  human  eye  seeing 
them  and  without  a  sound  to  attract  at- 
tention. One  man  had  his  life  crushed 
out  between  two  ponderous  pieces  of 
steel  which  were  being  fitted  together. 

There  were  some  thrilling  escapes 
from  death,  too.  Steel  inspector  George 
C.  Abernathy  while  prowling  around 
over  the  bridge  as  his  duty  required, 
slipped  and  fell.  Now  a  body  falling 
freely  from  rest  will,  in  the  first  second, 
fall  a  distance  of  16.1  feet.  Men  rarely, 
if  ever,  cry  out  in  falling.  It  all  happens 
so;  quickly  there  is  no  time  to  get  the 
muscles  in  motion;  and  besides,  the 
swiftness  of  the  fall  probably  takes  their 
breath  away.  But  the  mind  is  not  so 
hampered  in  its  movements  as  the 
muscles.  Abernathy  had  time  to  regret 
that  he  had  on^  a  neW  pair  of  trousers 
that  would  probably  be  ruined  by  a  fall 
of  one  hundred  and  twenty  feet  on  to  the 
rocks.  Also  he  worried  for  fear  he 
might  not  be  able  to  get  around  in  time 
for  the  limch  for  which  he  had  worked 
up  a  very  agreeable  appetite  until  he 
stopped  thinking  very  suddenly. 

He  wasn't  exactly  knocked  senseless; 
but  he  was  so  dazed  he  could  neither 


think  nor  move  for  a  moment.  The  first 
thing  he  realized  clearly  was  that  some 
men  were  lowering  him  to  the  ground. 
Not  until  he  was  safe  on  the  ground  did 
he  grasp  the  fact  that  his  fall  had  been 
interrupted  twenty  feet  from  the  starting 
point  by  a  wing  plate  five  by  eight  feet 
in  area.  Fortunately  he  struck  fairly  in 
the  middle  and  did  not  roll,  for  other- 
wise he  must  have  gone  on  to  certain 
death. 

Henry  Smith,  a  steel  worker,  had  an 
even  more  remarkable  escape,  for  he 
took  the  plunge  from  the  bridge  floor 
level  to  the  river  135  feet  below,  which 
had  proved  fatal  for  every  other  man 
who  had  made  it.  He  retained  suf- 
ficient command  of  his  senses  and  his 
muscles  to  swim  ashore  where  he  found 
that  the  only  outward  mark  of  his  re- 
markable experience  was  a  slight  cut  on 
the  head.  He  was  back  at  work  in  four 
days. 

Two  men  were  on  top  of  a  tower  post 
320  feet  above  the  water  trying  to  guide 
a  steel  plate  weighing  several  tons  into 
position  as  it  was  being  lowered  by  a 
derrick.  The  plate  slipped  into  place  so 
suddenly  that  it  sheared  off  the  fingers 
on  both  hands  of  both  men  as  neatly  as 
if  it  had  been  done  with  a  pair  of  scis- 
sors. The  unfortunates  were  lowered  to 
the  ground. 

"Well,  Jim,"  said  an  acquaintance, 
pausing  a  moment  in  his  work  and  ad- 
dressing one  of  the  suflFerers,  "what  are 
you  going  to  do  for  a  living  now  ?" 

Jim  held  up  his  stumps  with  a  sickly 
grin  as  he  retorted: 

"I  dunno ;  looks  as  if  Fd  have  to  be  a 
short  hand  man." 

And  thus  these  men  accept  fate. 
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yi .  THE  OIL  INDUSTRY 

By  Henry  M.Ifyde 


iADE  education  univer- 
sal and  the  average  in- 
telligence of  the  peo- 
ple higher  than  in  any 
other  country. 

Put  into  the  pockets  of 
half  a  dozen  men  prof- 
its   amounting   to   one 
billion  dollars  within  twenty-seven  years. 

Forced  the  creation  of  the  first  trust 
and  wrought  a  complete  revolution  in 
the  organization   of  business. 

Developed  tank  cars,  tank  steamers, 
pipe  lines,  and  many  other  startling  inno- 
vations in  the  transportation  and  han- 
dling of  raw  and  manufactured  products. 

These  are  some  of  the  more  important 
achievements  of  the  great  American  oil 
industry  at  the  end  of  the  first  fifty  years 
of  its  existence. 

It  is  the  most  picturesque,  the  most 
spectacular,  the  most  revolutionary  busi- 
ness in  which  men  were  ever  engaged. 

Fifty  years  ago  mineral  oil  skimmed 
from  the  surface  of  springs  in  Pennsyl- 
vania, was  bottled  and  sold  under  glaring 
labels  as  a  patent  medicine  cure-all.  To- 
day the  same  nat- 
ural product  is 
pumped  back  and 
forth  across  the 
continent  in  83,- 
000  miles  of  pri- 
vately owned  pipe 
lines  and  is  sent  to 
the  far  corners  of 
the  seven  seas  in  a 
privately  owned 
fleet  of  more 
than  five  hundred 
steam  and  sail- 
ing vessels. 

The    richest 
man  in  the  world 


owes  his  wealth  to  oil.  The  poorest  boy 
in  the  most  remote  corner  of  the  country 
studying  at  night  after  his  work  was 
done,  by  the  light  of  an  oil  lamp,  owes  his 
debt  also  to  the  same  product  of  nature. 
Oil  founded  the  University  of  Chicago,- 
lubricated  the  slides  for  the  descent  of 
many  aspiring  statesmen  into  Avernus 
and  made  26  Broadway  the  most  con- 
spicuous and  important  location  in  the 
commercial  world. 

The  Standard  Oil  Company,  which 
has  been  the  one  great  beneficiary  of  the 
oil  business,  has  never  been  the  pioneer 
in  any  development  of  the  trade  which  it 
controls.  The  first  oil  wells  were  bored 
by  other  people ;  the  first  refinery  built ; 
the  first  pipe  line  constructed,  and  the 
first  American  oil  exported  by  individ- 
uals and  firms,  who  had  no  connection 
with  the  Standard.  That  organization 
of  astute,  crafty  and  able  men  has  been 
content  to  wait  until  others  have  done 
the  costly  experimental  work  and  has 
then  speedily  and  completely  assimilated 
the  result  of  their  labors. 

John  D.  Rockefeller  knew  of  what  he 
spoke  when  he  de- 
clared that  the  oil 
business  was  the 
most  speculative 
pursuit  in  the 
world.  During  the 
fifty  years  which 
have  elapsed  since 
the  first  hole  was 
bored  in  1859,  no 
less  than  250,000 
wells  have  been 
sunk  in  search  of 
the  thick  odorif- 
e  r  ou  s  liquid 
which  nature  has 
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such  a  lavish  and  uncertain 
hand.  The  total  estimated 
cost  to  the  men  who  financed 
the  boring  of  these  wells — 
every  one  as  speculative  as 
the  spinning  of  a  wheel  of 
fortune— is  $250,000,000.  Of 
this  vast  sum  not  less  than 
$100,000,000  was  an  absolute 
loss.  That  is,  the  holes  for 
the  boring  of  which  it  paid 
the  cost,  turned  out  to  be  dry 
wells  from  which  nothing 
more  valuable  than  scanty 
supplies  of  water  could  be 
pumped.  Oil  is  often  found  where  it  is 
least  expected.  And  the  gold  prospector, 
who  wanders  over  mountains  and  deserts, 
with  his  belt  pulled  tight  over  his  lean 
belly,  is  no  more  of  a  reckless  and  chance- 
driven  gambler  than  the  wild-cat  oil 
weller,  who  takes  the  whole  continent 
for  his  field  and  who  bores  a  test  hole 
today  in  the  far  Northwest  and  tomorrow 
in  some  little 
known  southern 
country.  There 
has  been  no 
reason  why  the 
Standard  O  i  1 
Company  should 
not  be  willing 
to  allow  others 
to  do  this  ex- 
peri  mental 
work,  because, 
up  to  the  present  time,  the  problem  has 
been  rather  to  take  care  of  the  ever  in- 
creasing supplies  of  crude  oil,  rather  than 
to  find  new  deposits  to  supply  the  de- 
mand. The  opening  of  every  new  oil  field 
is  in  fact  always  the  scene  of  incredible 
and  criminal  waste.  Regardless  of  storage 
capacity,  regardless  of  any  ready  means 
of  transportation,  the  first  successful 
well  in  every  new  field  is  always  fol- 
lowed by  a  tidal  wave  of  oil  men.  As 
rapidly  as  their  great  steel  drills  can  be 
driven  into  the  earth  they  bore  hole 
after  hole,  using  pumps  to  get  the  great- 
est possible  supply  of  crude  oil  from  the 
earth  in  the  shortest  possible  time.  A 
gold  mine  camp  at  tfie  height  of  its 
greatest  boom  is  a  quiet  place  and  its 
residents  sedate  and  sober  business  men, 
by  the  side  of  a  new  oil  town  after  a 


Universal 
Intelligence 


half   dozen   "gushers"   have 
come  in. 

And  to  the  Standard  Oil 
Company  must  be  given 
credit  for  the  saving  from 
total  loss,  many  million  bar- 
rels of  crude  oil  sucked 
from  the  earth  by  greedy 
speculators  in  quantities  so 
great  that  it  takes  years  to 
use  the  production  of  a 
single  season.  Time  after 
time  the  Standard  has 
worked  great  crews  of  men 
day  and  night,  in  the  build- 
ing of  huge  steel  oil  tanks  for  the  storing 
of  unexpected  oil.  Two  years  ago  it  had 
stored  in  tanks  in  the  Kansas  field  alone, 
more  than  21 ,000,000  barrels.  Every  time 
a  new  pool  is  tapped,  the  Standard  is  in- 
stantly on  the  spot  spinning  its  pipe  lines, 
raising  its  great  storage  tanks  and  mak- 
ing ready  to  handle  whatever  quantity  of 
the  crude  product  the  riven  earth  can  be 
forced  into  giving  up. 

In  1905  the  Standard  Oil  Company 
itself,  produced  less  than  twelve  per  cent 
of  the  crude  oil  in  the  United  States. 
At  the  same  time  it  absolutely  controlled 
the  business.  Its  agents  set  the  prices 
for    crude    oil    in    the    various    fields. 


Through  its  own  ownership  and  control 
of  pipe  lines — a  single  trunk  line 
stretching  unbroken  from  Kansas  to  the 
Atlantic  coast — it  was  able  at  will,  to 
make    it    entirely    unprofitable  for  any 
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competitor  to  go  into  business  on  a  large 
scale.  The  Company  also  owns  and  con- 
ducts nineteen  great  refineries  which  in 
1906  produced  30,000,000  barrels  of  re- 
fined oils  and  naphthas,  to  say  nothing 
of  the  millions  of  barrels  of  lubricants 
and  millions  of 
pounds  of  paraffin, 
wax  and  candles. 
More  than  half  of  its 
refined  oils  are  sent 
abroad.  The  rest  is 
sold  from  about 
thirty  -  five  hundred 
distributing  stations 
in  the  United  States, 
tank  wagons  working 
from  each  of  these 
stations. 

In  the  truest  sense, 
the  Standard  Oil 
Company  owns  the 
earth  so  far  as  the 
deposits  of  the  mineral  oil  are  concerned. 
Its  position  towards  the  producers  of 
crude  oil  is  practically  this:  *'You  do 
the  costly  experimental  work  of  hunting 
for  oil.  When  you  have  found  it  I  will 
take  it  away  from  you  at  whatever  price 
I  choose  to  pay  and  sell  it  to  the  con- 
sumers of  the  world,  at  whatever  price 
I  choose  to  charge." 

Oil  is  found  in  the  cracks  and  crevices 
of  certain  kinds  of  porous  rocks,  from 
three    hundred    to    two    thousand    feet 
below  the  surface.    An  oil  well  is  simply 
a  hole  in  the  ground  a  foot  in  diameter 
at  the  top  and  six  inches  at 
the    bottom.      Through    this 
long  tube  the  oil  is  pumped. 
An  oil  well  is  bored  by  a  steel 
drill  weighing  with  its  fittings 
about  a  ton  and  a  half.     By 
continually  raising  and  drop- 


ping this  drill  the  rock  is 
crushed    and    is    removed 
by  means  of  a  sand  pump, 
a  long  tube  with  a  valve  at 
the     bottom.       Sometimes 
when  the  oil  bearing  rock 
is     struck,     the     pressure 
under  which  the  oil  is  con- 
fined will  send  it  flying  to 
the  top  of  the  well  with  a 
rush.     More    often    it    is 
necessary    to    "shoot"    the 
well.     Sometimes  as  much 
as  two  hundred  quarts  of  nitroglycerin 
are  lowered  to  the  bottom  of  a  hole  in 
"shells."     A  hundred   or  more   feet  of 
water  are  then  turned  into  the  well  to 
"tamp"   the  charge.    The   nitroglycerin 
is  then  discharged  by  means  of  a  fuse. 
The  eflfect  of  the  ex- 
plosion is  to  break  up 
the   rock  at  the  bot- 
tom of  the  well  and 
thus  make   room  for 
the    free    flowing    of 
the  oil.     After  com- 
pletion, an  oil  well  is 
lined   with   iron    pip- 
ing   and  —  unless     a 
gusher — is   connected 
up    with    the    pump. 
Very  often  there  is  a 
discharge    of    natural 
gas  from  an  oil  well. 
When  this  is  the  case 
the   gas   is   conveyed 
to  the  engine  which  works  the  pump,  so 
that  many  gas  wells  practically  pump 
themselves. 

Since  oil  was  discovered  in  Pennsyl- 
vania in  1859,  nearly  two  billion  barrels 
of  petroleum  have  been  pumped  from 
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the  earth,  enough  to  fill  the  Panama 
Canal  when  completed,  twice  over.  Up 
to  the  present  time  the  known  oil  de- 
posits are  confined  chiefly  to  five  great 
fields.  The  first  discovered  was  the  Ap- 
palachian field,  paralleled  with  the  west- 
ern flank  of  the  Alleghany  Mountains. 
There  the  supply  is  already  rapidly  be- 
coming exhausted.  Already  it  produces 
only  one-third  as  much  as  at  the  height 
of  its  flow. 

The  second  field  is  known  as  the 
Lima-Indiana  deposit  in  northwestern 
Ohio  and  eastern  Indiana.  Here  also 
the  deposits  are  gradually  playing  out 
as  is  shown  by  the  fact 
that  in  1908  out  of 
1,250  new  wells  drilled 
nearly  two  hundred 
turned  out  to  be  dry 
holes,  while  at  the 
same  time  more  than 
three  thousand  old 
wells  were  abandoned 
as  being  no  longer 
productive. 

The  third  field, 
known  as  the  Illinois 
and  Mid  -Continent, 
covers  a  small  strip  of 
country    just   west    of 
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the  Indiana  line  in  Illinois,  and  larger 
fields  in  Kansas  and  Oklahoma.  The 
Gulf  field  in  Louisiana  and  Texas  and 
the  great  California  field  are  of  later  de- 
velopment and  have  not  yet  shown  such 
marked  signs  of  decadence,  though  there 
is  a  distinct  falling  oflF  in  parts  of  Kan- 
sas, Oklahoma  and  Texas. 

Up  to  the  present  time  the  statistics 
of  the  oil  industry  show  that  in  each 
succeeding  period  of  nine  years  as  much 
petroleum  is  pumped  as  was  produced 
in  all  the  years  preceding  it.  In  other 
words  the  consumption  of  oil  is  increas- 
ing in  a  geometric  ratio,  so  that  while 
it  has  taken  fifty  years 
to  reduce  the  Pennsyl- 
vania fields  to  one- 
third  of  their  former 
production,  it  is  prac- 
tically certain  that  in 
much  shorter  time  the 
other  great  deposits  so 
far  located  will  be  de- 
pleted. 

The  total  deposits  of 
petroleum  underlying 
the  territory  of  the 
United  States  are 
roughly  ^estimated  by 
the  experts  of  the  gov- 
Digitized  by  \^KJKJWIK^ 


428 


TECHNICAL  WORLD  MAGAZINE 


ernment  service  to  amount  to  twelve 
billion  barrels,  of  which  one-sixth  has 
already  been  used.  If  the  present  rate 
of  increase  continues,  as  it  doubtless  will, 
practically  all  of  the  now  known  deposits 
will  be  exhausted  in  less  than  one  hun- 
dred years. 

The  question  of  the  proper  conserva- 
tion of  the  oil  supply  is  most  compli- 
cated. From  the  standpoint  of  society 
probably  the  most  important  use  of 
petroleum  is  as  an  illuminant  in  sparsely 
settled  communities.    Up  to  the  present 


time  the  kerosene  Jamp  furnishes  the 
cheapest  light,  quality  considered,  which 
has  yet  been  produced.  Within  the  last 
few  years  vast  quantities  of  crude  oil 
have  been  used  for  fuel,  particularly  on 
the  Pacific  coast,  where  coal  deposits  are 
rare,  and  the  tendency  is  to  use  petro- 
leum more  and  more  in  the  fire-boxes  of 
steamships  and'  railroad  locomotives. 
Whether  the  use  of  oil  for  other  than 
illuminating  and  lubricating  purposes 
should  not  be  somewhat  restricted  is  a 
question  now  causing  serious  discussion. 


Jeanie  Morrison 

I've  wandered  east,  Tve  wandered  west, 

Through  many  a  weaxy  way; 
But  never,  never  can  forget 

The  love  of  life's  young  day; 
The  fire  that's  blawn  on  Beltane  e'en. 

May  well  be  black  gin  Yule ; 
But  blacker  fa'  awaits  the  heart 

Where  first  fond  love  grows  cool. 

O  dear,  dear  Jeanie  Morrison, 
The  thochts  o'  bygane  years 

Still  fling  their  shadows  owre  my  path, 
And  blind  my  een  wi'  tears  1 

They  blind  my  een  wi'  saut,  saut  tears, 
And  sair  and  sick  I  pine 

As  memory  idly  summons  up 
«  The  blythe  blinks  o'  langsyne. 

— WlLUAM  MOTHERWELU 
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THE  CHESTER,  BUILT  FOR  SCOUT  SERVICE  IN  THE  UNITED  STATES  NAVY. 
This  Tesscl  is  equipped  with  turbine  engines  of  British  design. 


TURBINE  ENGINES  WIN 


By  J.  F.  SPRINGER 


I  HE  long  expected  race 
between  the  scout  ves- 
sels Birmingham,  Ches- 
ter and  Salem  of  the 
United  States  Navy 
has  at  last  taken  place. 
This  culminating*  con- 
test, following  others 
of  a  lesser  order,  may  become  a  notable 
event  in  steam-engine  history.  And 
for  noteworthy  reasons.  These  three 
fast  ships  have  been  built  along  what  are 
practically  identical  lines.  The  only  real 
difference  lies  in  the  propelling  equip- 
ment. The  Birmingham  is  fitted  with 
the  usual  reciprocating  engines.  They 
represent   the   present   highly   perfected 


stage  of  development  of  a  type  that  is 
about  two  hundred  years  old.  Within 
these  two  centuries  has  been  crowded 
nearly  the  entire  bulk  of  all  the  advance- 
ment in  the  application  of  machinery 
made  within  the  bounds  of  civilization. 
Almost  without  a  rival,  the  steam-engine 
has  reigned.  And,  until  very  recently, 
about  all  the  practical  steam-engines  that 
the  world  has  seen  have  been  of  the  re- 
ciprocating type.  This  is  one  significant 
fact.  Another  is  that  the  century 
through  which  we  have  just  passed  has 
witnessed  a  greater  application  of  steam 
power — both  in  number  and  total  mag- 
nitude of  installations — than  that  of  any 
and  all  kinds  of  power  during  the  whole 
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of  preceding  history.     With  these  two 
facts  in  mind  we  may  well  believe  that 
the    reciprocating   steam-engine    is   now 
nearly  as  perfect  a  piece  of  apparatus  as 
it  is  possible  for  it  to  become.    The  Bir- 
mingham, then,  represents  well  nigh  the 
utmost    limit    of    perfection    along    one 
particular    line    of    development.      The 
steady  throb,  throb,  throb  of  her  mag- 
nificent engines,  whose  energy  is  equal  to 
that  of  15,000  horses,  marks  the  to-and- 
fro  movement  of  a  wonderful  piece  of 
apparatus.  It  is 
the  outcome  of 
a  tremendously 
intense  and 
marvelously 
sustained  ef- 
fort of  human 
genius.    But 
little  more  is  to 
be  expected  of 
the   reciprocat- 
ing engine. 

The  power 
equipments  of 
the  Chester 
and  Salem,  on 
the  other  hand, 
represent  a 
new  rival.  The 
turbine  steam- 
engine  as  a  practical  prime  mover  is  a 
thing  of  but  a  few  years.  The  original 
invention,  indeed,  dates  back  two  millen- 
niums ago.  But  no  real  effort  at  its  de- 
velopment was  made  until  quite  recently. 
The  fact,  then,  that  the  turbine  engine 
has,  in  the  space  of  a  very  inconsiderable 
number  of  years,  placed  itself  in  real, 
active  competition  with  the  older  and 
very  highly  developed  type  could 
scarcely  mean  anything  else  than  that  it 
involves  fundamental  principles  of  the 
highest  value.  There  must  be  a  won- 
derful germ  somewhere — else  whence  so 
much  fruit  in  so  short  a  time  ? 

The  final  race  and  the  preceding  con- 
tests represent,  then,  the  struggle  of  the 
youth  against  the  seasoned  veteran — of 
a  David  against  a  Goliath.  The  combat 
on  the  Palestinian  soil  three  thousand 
years  ago  was  short  and  decisive.  Not 
so  the  battle  of  the  engines  today.  One 
fight  will  not  irrevocably  decide  the 
issue. 

But  the   contests   between   the   scout 


ships  involve  another  question.  The 
turbine  engines  on  the  Chester  are  of 
British  design— those  on  the  Salem  are 
the  fruit  of  American  genius.  So,  then,  . 
in  a  sense,  we  have  in  these  trials  not 
only  a  struggle  of  the  old  type  of  engine 
against  the  new,  but  of  the  Old  World 
against  the  New.  Each  of  the  turbine 
ships  has  thus  had  a  double  contest  on 
her  hands.  The  Birmingham,  on  the 
contrary,  has  had  to  represent  but  a 
single  idea — the  reciprocating  engine. 

The    final 
contest     which 
began  at  10:45 
A.    M.,    April 
12,    and    con- 
tinued   for 
twenty  -four 
hours     was     a 
trial   of   speed. 
The      ships 
were  known  to 
be     fast,    the 
Birmingham 
having   pre- 
viously aver- 
aged      24.33 
knots    on    a 
four-hour   run, 
the     Sji  I  e  m 
25.95    knots, 
and  the  Chester  26.52  knots.     The  tur- 
bine  vessels   had   thus   a    speed   rating 
very   similar.      The  Birmingham's   rec- 
ord   was    considerably    lower.       There 
was   this   to   be    said,    however:       The 
coal  used  when  this  latter  vessel's  speed 
trial  was  made  was  "run  of  the  mine," 
while  that  consumed  on  board  the  tur- 
bine  vessels   was   "hand   picked."     The 
weather  was  fine  overhead  and  the  sea 
moderate.     The    start   was   made    from 
the  entrance  to  Newport  (R.  I.)  harbor, 
the   vessels   being  separated    from   each 
othec  by  intervals  of  about  three  miles. 
A   southerly   course   was   then   pursued 
until  the  fortieth  parallel  was  reached, 
when  the   ships  turned   westward   until 
they  came  off  Atlantic  City  on  the  New 
Jersey  coast.     They  then  ran  back  and 
forth.      When  about  half  the  race  had 
been   run,   the   Birmingham    was    com- 
pelled to  drop  out,  her  starboard  engine 
having  become  disabled.    The  race  from 
then   on   lay   between    the   two    turbine 
vessels.     The   Chester,   on   which   were 
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installed  the  English  turbines,  Parsons' 
design,  had  already  confirmed  her  pre- 
vious record  by  leading  both  her  com- 
petitors. And  so  the  race  went  on  be- 
tween her  and  the  Salem,  on  which  were 
the  American  turbines,  Curtis'  design. 
When  the  final  moment  of  the  twenty- 
four  hours  came,  it  found  the  Chester 
far  in  the  lead.  The  exact  distance 
ahead  was  12.8  knots.  It  is  to  be  re- 
garded as  a  great  victory,  and  while  it 
may  not  definitely  settle  the  relative 
merits  of  the  Parsons  and  Curtis  de- 
signs, it  does  so,  apparently,  for  the  time 
being. 

Nor  are  we  to  regard  the  Birmingham 
as  having  been  finally  disposed  of,  even 
in  this  matter  of  speed.  And  yet  that  is 
certainly  what  is  foreshadowed.  She 
was  beaten  in  1908  by  both  the  turbine 
cruisers.  The  Salem  led  her  by  1.62 
knots  per  hour,  and  the  Chester  by  2.19 
knots.  But  the  trials  which  immediately 
preceded  the  recent  twenty-four-hour 
run  at  top  speed  were  in  the  Birming- 
ham's favor.  These  trials  were  largely 
for  the  purpose  of  ascertaining  the  coal 
consumption  upon  long  distance  runs. 
Last  year,  in  the  standardization  runs, 
the  Birmingham  lost  to  both  her  rivals 
in  the  two  twenty-four-hour  runs— one 
at  12  knots,  the  other  at  22>^  knots. 
She  won  strikingly,  however,  in  the  mat- 


ter of  coal  consumption  in  the  four- 
hour  top-speed  contest.  The  turbine 
vessels     kept     pretty     well     together 


Horizontal  Curtis  Steam  Turbine  Set  in  Engine  Room  op  tmk 

Hendrick  Hudson,  One  of  the  Two  Largest  River  Steamers 

J>lying  Between  New  York  City  and  Albany. 


Curtis  Turbine  Bucket  Segments. 

throughout  those  trials  in  point  of  econ-' 
omy — or  extravagance,  as  you  choose  to 
look  at  it— of  coal.     So  when  the  time 
came  for  the  three  tfials  in  the  weeks 
just  preceding  the  final  top-speed  con- 
test, the  result  could  not  be  foreshad- 
owed.    It  was  anybody's   race.     How- 
ever,  in   all   three   trials— 
100  hours  at  10  knots  per 
hour,  50  hours  at  15  knots, 
and  100  hours  at  20  knots 
— ^the  Birmingham  sho\yed 
herself  the  most  economical 
of  the  three  vessels.     The 
Salem  was  badly  beaten  in 
economy  by  both  her  rivals 
in  all  three  trials.     In  the 
final  economy  run  at  high- 
speed—20  knots  per  hour 
— the    difference    in    coal 
consumption    between    the 
Chester  and  the  Birming- 
ham was  trifling. 

The  general  result  may 
be  summed  up  thus.  The 
Chester  is  the  swiftest  ves- 
sel. For  the  present,  at 
least,  the  new  type  of  en- 
gine has  won  over  the  old, 
and  the  Old  World  against 
the   New.     So   much    for 
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speed.  In  point  of  coal  economy,  the 
question  is  not  entirely  clear.  For  the 
moment,  however,  we  must  regard  the 
Birmingham  as  the  victor.  The  Ameri- 
can turbine  has  passed  under  a  cloud 
both  as  regards  speed  and  economy. 
However,  we  must  not  forget  her  stan- 
dardization trials  last  summer,  when 
in  point  of  economy  she  kept  close  to  the 


energy  in  a  to-and-fro  mechanical  move- 
ment. This  is  a  considerable  disad- 
vantage from  the  fact  that  power  is  not 
usually  desired  thus.  Consider  a  mo- 
ment. Nearly  all  the  machines  which 
you  have  observed  are  driven  by  rotar>' 
movements.  In  the  machine  shop,  the 
line-shafting  is  rotary  driven.  The  driv- 
ing impulse  at  the  individual  machines 


THE  TURBINE-PROPELLED  SCOUT  CRUISER  SALEM. 

The  driving  machinery  of  this  warship  is  of  American  make. 


Chester.  And  in  the  final  twent>-four- 
hour  top-speed  contest,  the  Saletn's  ap- 
petite for  coal  was  not  much  beyond  that 
of  the  other  turbine  vessel.  Of  course, 
in  the  matter  of  speed,  the  laurels  belong 
to  the  Chester.  She  won,  no  doubt,  be- 
cause her  engines  were,  for  the  time  at 
least,  better  than  those  of  the  Salem. 
But  this  is  not  a  final  determination  of 
the  question  of  the  comparative  merits 
of  the  two  designs. 

The  well-known  reciprocating  engine 
derives  its  energy  from  the  expansion  of 
steam.  This  is  likewise  the  case  with 
the  turbine  engine.  The  reciprocating 
type  is  so-called  because  it  delivers  its 


is  delivered  in  a  rotary  manner.  On 
board  the  steamship,  the  propeller-shaft 
or  the  side-wheel-shaft  is  rotary  driven. 
Only  in  a  few  situations  is  a  back-and- 
forth  motion  desired.  Thus  in  a  certain 
pumping  apparatus  for  mines,  it  is  ad- 
vantageous to  receive  the  power  in  the 
form  of  a  reciprocating  motion.  But  this 
is  not  the  case  in  the  vast  majority  of 
cases.  Almost  universally  power  is  de- 
sired in  the  form  of  a  turning  move- 
ment. With  the  reciprocating  type  of 
engine,  the  back-and-forth  movement  of 
the  piston-rod  must  be  converted  into 
the  desired  rotary  motion.  With  the  tur- 
bine engine,  on  the  contrary,  the  move- 
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ment  is  generated  in  a  rotary  form. 
Consequently,  it  is  even  possible,  when 
otherwise  advantageous,  to  mount  the 
engine  on  the  very  shaft  to  be  turned. 
This  is  exactly  what  is  done  in  marine 
installations.  The  rotating  parts  are 
secured  to  the  propeller-shaft.  This 
possibility  of  immediately  deriving  rotary 
motion  from  the  turbine  is  one  of  the 


in  extensive  use.  There  is  no  difficulty 
in  getting  the  rotary  motion.  In  fact, 
one  of  the  great  disadvantages  of  this 
type  consists  in  the  extraordinary  speeds 
developed.  Thus  a  De  Laval  turbine  of 
300  horse-power  and  having  a  bucket 
wheel  of  about  27  inches  in  diameter  has 
developed  a  rotational  velocity  of  about 
11,450    revolutions    per    minute.      This 


THE  BIRMINGHAM,  EQUIPPED  WITH  RECIPROCATING  ENGINES. 
She  has  been  surpassed  in  speed  by  the  turbine-propelled  steamers.  Chester  and  SaUm» 


fundamental  reasons,  no  doubt,  why  it 
has  so  soon  become  a  great  factor  in 
steam-engine  design. 

Precisely  as  a  rushing  or  falling 
stream  of  water  turns  the  undershot  or 
overshot  water-wheel,  so  the  current  of 
steam  rotates  the  turbine  wheel.  The 
turbines  in  the  hull  of  the  Salem  oper- 
ate upon  this  principle.  They  are,  in 
fact,  impulse  turbines.  Now,  of  course,  . 
we  could  design  a  turbine  by  arranging 
the  "buckets"  on  the  side  of  the  wheel 
instead  of.  on  the  edge.  The  De  Laval 
turbine  is  so  constructed.  This  has  been 
a  very  successful  apparatus  and  is  now 


means  nearly  200  complete  turns  per 
second.  A  particle  on  the  periphery  of 
this  wheel  would  be  moving  at  the  rate 
of  more  than  fifteen  miles  per  minute, 
or  nearly  the  velocity  of  points  on  the 
terrestrial  equator.  The  centrifugal 
force  becomes  a  great  factor.  Not  only 
is  it  a  question  whether  the  wheel  will 
hold  together,  but  there  is  the  very 
troublesome  problem  of  balancing  the 
wheel.  You  see,  if  one  portion  of  the 
wheel  weighs  slightly  more  than  an- 
other, there  will  arise  at  such  great  ve- 
locities a  very  highly  unbalanced  condi- 
tion of  the  shaft.  ji|rJMd^afe^ilt<^Iid  to 
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bend  until  equilibrium  is  restored.  But, 
even  with  this  problem  solved  by  the  use 
of  a  long  shaft  permitting  flexure,  the 
high  velocity  still  remains.  For  certain 
uses  this  is  an  advantage,  and  so  elec- 
trical apparatus  and  cream  separators 
have  been  successfully  constructed  on 
these  principles.  It  is  a  great  question — 
what  shall  be  done  with  the  high  veloci- 
ties? For  most  uses  power  is  not 
wanted  in  this  form.  To  reduce  by  any 
system  of  gearing  hardly  seems  feasible. 
Now  the  Curtis  arid  Parsons  types 
meet  the  case  differently.  The  steam  is 
not  permitted  to  accomplish  its  full  ex- 
pansion at  once.  It  is  conducted,  just 
as  in  the  De  Laval  engine,  to  the  side  of  a 
wheel  and  there  permitted  to  operate 
upon  buckets.  But  these  buckets  have 
no  "bottom" — that  is  to  say,  they  open 
also  upon  the  other  side  of  the  wheel. 
When  the  steam  gets  through,  it  is  by 
no  means  expanded  to  the  exhaust  point. 
So  instead  of  being  wasted  it  is  con- 


ducted through  guide  openings,  some- 
what similar  to  the  revolving  buckets. 
But  these  guides  are  stationary,  and  per- 
form the  office  of  so  directing  the  steam 
that  it  may  be  used  upon  a  second  set 
of  buckets  arranged  upon  another  rotat- 
ing wheel.  And  so  it  goes — the  steam 
alternately  passes  through  rings  of  rotat- 
ing buckets  and  rings  of  stationary  ones. 
The  rotating  buckets  communicate  their 
rotation  to  the  shaft,  and  thus  rotating 
power  is  developed. 

Turbine  engines  have  been  found  well 
adapted  for  multitudes  of  uses.  For 
swift  ships  they  are  peculiarly  suited,  as 
we  have  found.  They  are  often  used 
for  electric  light  purposes  in  connection 
with  plants  where  the  old  reciprocating 
types  are  installed  for  the  generation  of 
power.  Thus,  one  of  the  illustrations 
shows  a  Curtis  apparatus  in  the  engine 
room  of  one  of  the  largest — if  not  the 
very  largest — river  steamships  in  the 
world. 


June 


And  what  is  so  rare  as  a  day  in  June? 

Then,  if  ever,  come  perfect  days; 
Then  Heaven  tries  the  earth  if  it  be  in  tune, 

And  over  it  softly  her  warm  ear  lays. 

—  LOWBLU 
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THE  BURCH  AUTO  SLEIGH  AND  PARTY. 


NEW  AUTO  FOR  SNOW  TRAVEL 


By  W.  T.  PROSSER 


Y  applying  the  princi- 
ple of  the  auger,  or 
using  what  might  be 
termed  an  elongated 
propeller,  Charles 
Burch  believes  he  has 
conquered  the  problem 
of  winter  travel  in  the 
Far  North.  He  has  constructed  an  au- 
tomobile sleigh  which  traverses  the  ice 
and  snow  with  apparent  success,  after 
many  devices  designed  for  the  same  pur- 
pose have  failed.  Burch's  vehicle  makes 
from  ten  to  twenty,  and  even  thirty  miles 
an  hour,  with  apparently  little  regard  to 
.the  nature  of  the  roadway,  just  so  there 
is  ice  or  snow  beneath  its  curved  runners. 
If  time  dernonstrates  that  the  auto 
sleigh  is  practical  for  general  utility  in 
Alaska  and  the  Canadian  North  the  pos- 
sibilities for  its  use  are  unlimited,  during 
seven  months  of  the  arctic  winter.  The 
great  difficulty  now  is  transportation 
during  the  dark  season.  In  summer,  river 
or  coastwise  boats  can  reach  within  a 
comparatively  short  distance  of  any  of 
the  great  gold  camps,  while  railways  are 


becoming  an  aid  to  the  traveler,  but  the 
immense  distances  to  be  traversed  in 
winter  open  a  wide  field  for  the  use  of 
the  new  means  of  locomotion.  Mr. 
Burch  and  his  friends  who  have  wit- 
nessed the  demonstration  of  his  practical 
model  assert  that  it  contains  a  principle 
of  motion  which  will  revolutionize  trans- 
portation up  under  the  polar  lights. 

For  several  years  Mr.  Burch  has  been 
at  work  on  his  auto  sleigh.  His  first 
models  were  crude  and  clumsy,  but  his 
later  piece  of  mechanism  works  to  ad- 
vantage. The  fore  part  of  the  sleigh 
rests  upon  a  runner,  which  serves  as 
well  to  guide  the  vehicle.  The  driver  sits 
before  an  automobilist's  wheel.  The  auto 
engine  of  twenty  horse-power  operates 
upon  two  propelling  augers  which  turn 
in  opposite  directions,  producing  a  re- 
sultant forward  motion.  The  gearing  is 
such  that,  compared  with  an  automobile 
of  the  same  inward  mechanism,  the  speed 
of  the  auto  sleigh  is  seven  feet  to  the 
roadster's  nine. 

The  first  lengthy  trial  trip  of  the  auto 
sleigh  was  made  from  Carcross,  B..  C., 
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THE  BURCH  AUTO  SLEIGH  ON  THE  ROAD. 


to  Atlin,  a  distance  of  forty-five  miles, 
and  back.  The  ninety  miles  required  ten 
hours.  The  condition  of  the  roadway 
seems  to  make  little  difference,  and  the 
sleigh  goes  up  hills  with  apparent  alac- 
rity. Also  it  digs  into  the  smooth  ice 
and  crusted  snow,  making  as  good  prog- 
ress as  upon  a  beaten  path.'  The  screw- 
like runners  are  three  and  one-half  feet 
in  diameter.     The  sleigh  was  made  in 


the  Atlin  country,  which  is  in  northern 
British  Columbia,  not  far  from  White 
Pass  and  the  headwaters  of  the  Yukon 
River. 

"Our  machine  has  gone  through  banks 
of  snow  four  feet  deep,  and  is  proving 
a  success  in  every  way,"  said  Frederick 
Burch,  a  brother  of  the  inventor,  in 
Seattle  recently.  "In  Alaska  and  the 
upper  Yukon  district  almost  all  winter 
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travel  is  accomplished  with  teams  of 
dogs.  At  best  progress  is  slow  indeed^- 
this  method  of  transportation  has  not 
improved  in  thousands  of  years.  Again 
and  again  have  attempts  been  made  to 
devise  an  automobile  sleigh  that  would 
meet  practical  conditions,  but  up  until 
now  without  success.  Tfie  recent  antarc- 
tic polar  expedition  was  equipped  with  a 
bob-sled    provided    with    a    corrugated 


"This  machine  is  practical  because  it 
will  make  the  speed,"  said  a  member  of 
the  party,  "and  will  not  be  overcome 
by  ordinary  conditions.  In  the  in- 
terior of  Alaska  the  snow  seldom 
reaches  a  depth  of  more  than  one  or 
two  feet.  This  is  no  barrier  whatever, 
and  travelers  can  be  protected  in  the 
enclosed  body  of  the  sleigh  against  the 
low  temperatures  of  the  Far  North.  We 
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drum  between  the  bobs,  but  as  this  drum 
revolved,  it  piled  the  snow  up  beneath 
the  sleigh,  and  rendered  the  conveyance 
useless.  It  was  cast  aside  for  the  dog 
teams. 


can  make  a  speed  of  twenty  or  thirty 
miles  an  hour,  under  favorable  circum- 
stances, and  plan  to  establish  stage  lines 
on  the  principal  routes  of  travel  as  soon 
as  we  can  manufacture  the  machines." 


Life's  Philosophy 

Whoe'er  has  travell'd  life's  dull  round 
Where'er  his  stages  may  have  been, 

May  sigh  to  think  he  still  has  found 
The  wannest  welcome  at  an  inn. 

—  WiLUAM  SHENSTONB. 
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HUGE  VIADUCT  FOR  CONTINENTAL 
RAILWAY 

CTARTING  from  the  east  bank  of  the 
^  Bow  River,  in  Southern  Alberta,  the 
viaduct  herewith  illustrated,  which  is 
one  of  the  largest  of  its  kind  in  the 
world,  is  being  carried  across  the  deep 
valley  which  has  been  cut  through  the 
rich  alluvial  deposits  of  the  foothills  of 
the  Canadian  Rockies.  Ahead  of  the 
steel  legs  come  the  stepping  stones,  huge 
monoliths  of  concrete  carried  on  nests 
of  piles  driven  to  rock.  A  small  town 
has  grown  up  at  the  east  end,  where  the 
workmen  employed  make  their  homes. 
At  the  same  point  is  a  miniature  bridge 
building  plant  where  the  sections,  some 
of  them  130  tons  in  weight,  are  assem- 
bled. 

The  traveling  erecting  crane  is  almost 
a  thing  of  rational  thought  and  life,  com- 
bining as  it  does  the  functions  of  the 


Erecting  Gang  at  Work  on  the  Traveuno  Crane  at  the 
Lethbridgb  Viaduct,  Southern  .\lberta. 
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locomotive,  self-contained  power*  plant, 
air  compressor,  hydraulic  riveting  ma- 
chine, crane  and  a  dozen  other  utilities, 
but  back  of  it  all  is  the  guiding  hand  of 
man,  which  controls  each  move.  Crawl- 
ing slowly  back  to  the  storage  yard  this 
monster  reaches  out  its  many-fingered 
hands  to  pick  up  one  of  the  slender  sec- 
tions of  the  pier.  Back  it  goes  and  as 
an  elephant  piles  teak  wood  in^the  sludgy 
marshes  of  Ceylon,  so  this  section  is  low- 
ered carefully  and  accurately  to  its  ap- 
pointed position.  Then  back  again  to 
bring  in  its  great  ciaWs  one  of  the 
plate  girders,  one  hundred  feet  in  length 
and  over  a  hundred  tons  in  weight,  which 
is  slowly  advanced  across  the  three  hun- 
dred foot  opening,  bridging  it  to  a  nicety. 
Completed,  this  viaduct  will  form  one 
of  the  most  important  links  in  the  great 
chain  which  the  Canadian  Pacific  Rail- 
way Company  is  forging  to  carry  the 
traffic  between  Chicago,  St. 
Paul  and  Minneapolis  to 
the  Pacific  coast.  Through 
trains  now  run  from  the 
Twin  Cities  to  Seattle,  and 
with  this  section  it  will 
give  the  company  an  easy 
freight  route  ready  to  en- 
ter the  field  against  its 
great  competitors  to  the 
south.  The  line  taps  a 
country  rich  in  timber, 
coal  and  minerals,  while  to 
the  eastward  lies  a  mag- 
nificent farming  country,  a 
large  portion  of  which  may 
be  readily  irrigated.  The 
coal  output  is  now  about 
10,000  tons  daily  and  this 
may  be  readily  doubled  so 
that  this  line  should  pay 
big  dividends.  t 
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NEW  MOTOR  RAILROAD  CAR  FOR 
PRUSSIAN  RAILWAYS 

TTHE  Prussian  State  Railways  are  in- 
^  troducing  motor  cars  which  will  be 
used  in  connection  with  the  suburban 
service  of  medium  sized  towns  as  feeders 
in  stations  passed  through  by  express 
trains.  As  a  single  motor  car  is  quite 
sufficient  for  these  purposes,  accumulator 
operation  was  found  most  suitable. 

The  new  car  is  a  double  vehicle  made 
up  of  two  short-coupled  double  axle  cars, 
each  of  which  contains  in  an  extension, 
a  special  accumulator  battery.  As  the 
battery  compartments  are  thus  entirely 
separated  from  all  the  remaining  rooms 
— both  from  the  travelers'  comparfments 
and  the  operator's  cabin — the  most 
serious  disadvantage  of  electric  accumu- 
lator operation  on  railways,  viz.,  the  risk 
of  the  sulphuric  acid  vapors  damaging 
the  car  and  troubling  the  passengers  has 
been  avoided  most  efficiently. 

The  double  car  accommodates  one 
hundred  passengers,  one-half  being  ar- 
ranged as  a  third  class  coach  and  the 
other 'half  as  a  fourth  class  coach;  each 
half  comprises  a  driver's  cabin  which, 
just  as  in  the  case  of  street  cars,  affords 
the  only  access  for  travelers  to  the  car 
interior. 

The  electrical  equipment  has  been  de- 
signed with  a  view  to  ensuring  a  maxi- 
mum simplicity  and  durability,  so  as  to 
prolong  its  life  as  far  as  possible,  even 
in  the  case  of  rough  handling,  those  cars 
having  to  serve  even  at  a  considerable 
distance  from  the  centers  of  superin- 
tendence and  the  main  railway  shops. 
This  equipment  comprises 
two  series-current  motors 
connected  up  in  series  or  in 
parallel  by  two  controllers. 
In  designing  the  latter,  the 
latest  achievements  of  elec- 
tric railway  engineering 
have  been  utilized,  the  mo- 
tors being  constructed  as 
reversing-pole  motors  while 
the  disconnecting  parts 
have  been  removed  from 
the  controller.  To  increase 
the  ^eed  on  the  last  stage, 
the  field  coils  have  been 
connected  up  in  parallel 
with  shunt  resistances. 


Thb  Lbthbridgb  Viaduct  Which  Is  Marching 

Across  thb  Valley  of  the  Bow  River. 

It  will  be  a  inile4ong  and  320  feet  high. 


PAPER  WEARS  OUT  STEEL 
TTHAT  a  thin  sheet  of  paper  will  wear 
•*•  out  and  destroy  machine  parts  may 
seem  a  strange  idea,  yet  such  is  the  case, 
and  the  castings  shown  on  the  next  page 
will  serve. to  illustrate  this  fact. 

The  castings  are  called  dogs  and  are 
used  on  automatic  machines  to  move 
small  sheets  of  paper.  The  dogs  recipro- 
cate in  ways,  on  the  forward  stroke 
pushing  the  sheet  of  paper,  the  thin 
edge  of  which  comes  in  contact  with  the 
nose   of   the   dog:   and   on   the   return 
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Castings  Worn  by  Friction  of  Paper. 

Stroke  sliding  under  the  sheet.  In  each 
ten  hours  the  dogs  handle  in  this  way 
about  sixty  thousand  sheets,  each  of 
which  weighs  roughly  eight  one-thou- 
sandths of  a  pound. 

The  act  of  pushing  these  sheets  for- 
ward results  in  a  slit  or  cut  in  the  nose 
of  the  dog.  These  slits  as  shown  above 
are  about  one-sixteenth  of  an  inch  deep 
and  four  thicknesses  of  paper  wide.  The 
photographs  show  these  cuts  very  well. 
The  casting  marked  with  an  X  is  an 
unused  one. 

At  first  sight  this  cut  would  seem  to 
have  been  caused  by  the  wear  of  the 
sharp  edge  of  the  paper  moving  sidewise 
on  the  nose  of  the  dog.  This,  however, 
is  improbable  since  the  sheets  are  held  in 
such  a  manner  as  to  prevent  lateral 
movement.  Fatigue  of  the  metal  is 
doubtless  the  cause  of  the  cut.  The  com- 
pressive force  set  up  by  the  dog  striking 
the  sheet  of  paper,  though  very  small, 


causes  by  virtue  of  its  great  number  of 
applications  a  gradual  fracture  of  the 
metal. 


ELECTRICALLY-OPERATED 
SPRINKLING  CAR 
AN  interesting  electrically-operated 
^^  sprinkling  car,  traveling  on  the 
tracks  of  the  electrical  tramways,  has 
been  taken  into  operation  by  the  city  of 
Cologne,  Germany.  The  sprinkling  de- 
vice comprises  two  side  roses  and  a  rose 
both  beneath  the  front  and  back  plat- 
form.   The  two  latter  roses  are  placed  as 


Other  Castings  Paper- Worn. 

t 

close  as  possible  to  the  ends  of  the  car 
in  order  to  lay  the  dust  already  before 
the  passing  of  the  car.  The  sprinkling 
devices  have  been  so  arranged  as  to 
allow  the  amount  of  water  and  sprink- 
ling distance  to  be  regulated. 

A  pressure  regulator,  operated  from 

the  driver's  stand,  enables  the  pressure 

of  the  feed  water  to  be  altered  at  will, 

any   surplus   water   being   thrown   back 

into   the    kettle.     As    each 

sprinkling    distance    corre- 

il       sponds  with  a  given  pres- 
JM       sure  in  the  sprinkling  con- 
jl       duit,  the  pressure  regulator 
-\^       itself  allows  the  sprinkling 
distance  to  be  increased  or 
reduced  within  certain  lim- 
its, while  acting  as  safety 
valve,  the  water  of  its  own 
accord     returning    to    the 
kettle  in  the  case  of  an  ex- 
cessive pressure. 

The  sprinkling  car  is 
thus  operated  at  will  either 
with   or   without   pressure 


Electric  Street  Sprinkler  Used  in  Cologne.  Germany. 
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eration.    It  is  filled  in  about  ten  minutes 
from  the  ordinary  water  hydrants. 

In  order  to  avoid  any  disturbance  in 
the  operation  of  the  street  cars,  the 
motor-driven  sprinkling  car  is  run  im- 
mediately behind  a  passenger  car,  travel- 
ing at  a  speed  such  as  to  prevent  its  being 
overtaken  by  the  following  car  before  the 
nearest  filling  station  or  the  terminal  of 
the  line.  Another  advantage  of  the 
motor^riven  car  is  that  a  large  surface 
may  be  dealt  with  in  a  relatively  short 
time  by  a  limited  personnel. 


Mine  Plantkr. 


TRACTOR  ENGINE  HOME-MADE 

T^HE  accompanying  illustration  shows 
*  a  small  ofasoline  tractor  constructed 
at  Lincoln,  Kansas,  by  Norman  Fyre. 
The  vertical  engine  employed  has  the 
cylinders  in  the  base  with  the  fly  wheels 
on  top  and  mounted  over  the  real  axle 
with  a  friction  clutch  and  chain  trans- 
mission to  a  countershaft  near  the  center 
of  the  tractor  frame.  It  will  be  noted 
that  the  carbureter,  steering  wheel,  and 
friction  clutch  lever  are  all  within  handy 
reach  of  the  operator,  who  stands  on  the 
rear  step.  The  gasoline  tractor  is  gradu- 
ally replacing  the  horse  for  a  large  part 
of  the  work  on  the  farm.  Also  it  is  being 
extensively  employed  for  supplying  sta- 
tionary   power    for    cutting    feed,    for 


churning,  sawing  wood  and  other  sim- 
ilar service. 

TUG-BOATS  LAY  SUBMARINE  MINES 

DECENTLY,  under  the  direction  of 
*^  United  States  army  officers,  four 
mine-planter  vessels  were  constructed  at 
Jersey  City.  Their  destination  is  the 
Pacific,  a  trip  of  10,000  miles.  The  pur- 
pose of  the  little  flotilla  is  to  teach  the 
coast  artillery  how  to  lay  submarine 
mines,  by  filling  a  harbor  channel  with 
gun  cotton,  and  the  way  to  place  sub- 
marine wire  fences  that  will  obstruct 
battleships  even  of  the  Dreadnaught 
type.  There  are  but  four  of  these  mine 
planters  now  complete,  but  during  the 
coming  summer  four  more  such  vessels 
will  be  ready  to  put  in  commission. 


NORMAN  FYRE.  OF  LINCOLN.  KANSAS.  AND  HIS  HOME-MADE  TRACTC 
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When  Diplomacy  Failed 

Mistress — "Bridget,  it  always  seems  to  me 
that  the  crankiest  mistresses  get  the  best 
cooks." 

Cook — "Ah,  go  on  wid  yer  blarney!" — Illus- 
trated Bits. 

More  to  the  Point 

In  a  certain  restaurant  the  electric  lights 
were  suddenly  extinguished.  When  they  were 
turned  on  again  after  a  few  moments,  a  lady 
whispered  to  her  companion : 


"Somebody  kissed  me!" 

"Yes,  and  somebody  took  my  veal  cutlet!" 
replied  the  other  bitterly.— Bohemian  Maga- 
sine. 

What  Helped 

"A  CASE  of  love  at  first  sight,  eh  ?" 

"No,  second  sight.    The  first  time  he  saw  her 

he  didn't  know  she  was  an  heiress." — Boston 

Transcript. 

Convinced 

"You  are  charged  with  larceny.  Are  you 
guilty,  or  not  guilty?" 

"Not  guilty,  judge.  I  thought  I  was,  but  I've 
been  talkin'  to  my  lawyer,  an'  he's  convinced 
me  that  I  ain't." — Catholic  News. 

A  Problem 

"Why  are  you  so  sad?"  an  acquaintance 
asked  a  young  man  whose  aunt  had  just  died. 
"You  never  appeared  to  care  much  for  the 
poor  old  lady." 

"I  didn't,"  said  the  youth  dolefully,  "but  I 
was  the  means  of  keeping  her  in  a  lunatic 
asylum  during  the  last  five  years  of  her  life. 
She  has  left  me  all  her  money,  and  now  I've 
got  to  prove  that  she  was  of  sound  mind!" — 
Pittsburg  Observer. 
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DisUked  the  Other  Kind 

Philanthropic  Caller  (with  subscription 
paper) —"I  shall  ask  your  attention  only  a  mo- 
ment, sir.  Are  you  a  friend  of  the  dumb 
brutes?" 

Shorty  McGinnis— "You  bet  I  am!  That's 
why  I  hate  cats,  parrots,  an'  donkeys." — Chi- 
cago Tribune. 

His  Hint  FaUed 

Curate  (who  struggles  to  exist  on  £120  a 
year  with  wife  and  six  children) — "We  are 
giving  up  meat  as  a  little  experiment,  Mrs. 
Dasher." 

Wealthy  Parishioner — "Oh,  yes !  One  can 
so  well  live  on  fish,  poultry,  game,  and  plenty 
of  nourishing  wines,  can't  one?" — Punch. 

Sufficient 

Husband — "You  never  kiss  me  except  when 
you  want  some  money." 

Wife— "Well,  isn't  that  often  enough?"— 
Judge, 

The  Hipless  Age 

From  lovely  woman's  wiles  we  find 

That  there  is  no  escape; 
She's  not  content  to  change  her  mind, 

But  now  she's  changed  her  shape. 

— Lippincott's. 

A  Tnring  Time 

Judge — "Why  did  you  strike  this  man?" 
Prisoner — "What  would  you  do,  judge,  if 


you  kept  a  grocery  store  and  a  man  came  in 
and  asked  if  he  could  take  a  moving  picture  of 
your  cheese r-Harperj^^^^e^Ji^^^^ ^^ 
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At  the  Bar 

"Judge,  did  you  ever  try  an  absinthe 
frappe  ?" 

"No;  but  Fve  tried  a  lot  of  fellows  who 
have." — Cleveland  Leader. 

A  Good  Tip 

One  way  to  make  your  wife's  biscuits  taste 
like  mother's  did,  is  to  buy  a  bucksaw  and  saw 
wood  an  hour  before  supper. — Herald  and 
Presbyter, 

Jl 

Just  in  Time 

"I  SUPPOSE,"  said  the  casual  acquaintance, 
the  day  after  the  wedding,  "it  was  hard  to  lose 
your  daughter." 

"No,"  replied  the  bride's  father.  "It  did 
seem  as  if  it  was  going  to  be  hard  at  one 
time,  but  she  landed  this  fellow  just  as  we 
were  beginning  to  lose  all  hope." — Pittsburg 
Observer, 

In  the  Divorce  Colony 

The  little  De  Jones  girl  is  talking  to  her 
playmate,  Lucy  van  Smith. 


"Oh,  Lucy,"  said  she,  "we  have  a  new  papa !" 
"Have  you?    What's  his  name?" 
"Mr.  Hayes." 

"Oh,  pshaw !  we  had  him,  too,  but  we  didn't 
like  \\\m."^Lippincotfs, 

The  Other  End 

Magistrate — "You  say  you  want  a  divorce 
because  your  married  life  is  one  long  series 
of  fights.    You  don't  look  it." 

WouLD-BE-DivoRCE — "No,  your  Honor,  but 
you  ought  to  see  my  wife." — The  Circle. 

The  Trouble 

Friend— "Don't  worry  because  your  sweet- 
heart has  turned  you  down  since  you  lost  your 
money.  There  are  as  good  fish  in  the  sea  as 
ever  were  caught" 

Jilted  One— "Yes,  but  I  lost  my  bait."— 
Harper's  Bazar, 

Cause  for  Anxiety 

The  baby  was  slow  about  talking,  and  his 
aunt  was  deploring  that  fact.  Four-year-old 
Elizabeth  listened  anxiously. 

"Oh,  mother,"  she  ventured  at  length,  "Do 
you  think  he'll  grow  up  English?  We  couldn't 
any  of  us  understand  him  if  he  turned  out  to 
be  French  V— Lip  pine  ott's. 


Perfectly  Tickled 

Great  Lady — "So  sorry!  I'm  afraid  my 
feathers  were  tickling  you  during  the  lecture." 

Very  Much  Lesser  Lady — "Oh!  dear  Lady 
High-bridge-Knowsley,  who  would  mind  being 
tickled  by  you  ?"— Pkwc A. 

His  Duty 

The  Lady— "Look  here ;  you  said  that  if  I'd 
give  you  your  dinner  you'd  mow  the  lawn  for 
m«?' 

The  Hobo— "I'd  like  to  do  it,  ma'am,  but  I 
gotter  teach  yer  a  lesson.  Never  trust  th' 
word  of  a  total  stranger." — Cleveland  Leader. 

Successful  Ad 

Several  weeks  ago  a  Kansas  editor  adver- 
tised the  fact  that  he  had  lost  his  umbrella 
and  requested  the  finder  to  keep  it.  He  now 
reports:  "The  finder  has  done  so.  It  pays  to 
advertise." — Kansas  City  Journal. 

Unfortunate 

Housewife — "If  you  love  work,  why  don't 
you  find  it?" 

Begging  Tramp — "Love  is  blind,  ye  know." 
— Judge. 

A  Straight  Tip 

Johnnie  (to  new  visitor) — "So  you  are  my 
grandma,  are  you?" 

Grandmother — "Yes,  Johnnie!  I'm  your 
grandma  on  your  father's  side." 

Johnnie — "Well,  you're  on  the  wrong  side, 
you'll  find  that  out  \"— Philadelphia  Bulletin, 

His  Business? 

Nurse  (annotuicing  the  expected) — "Profes- 
sor, it's  a  little  boy." 

Professor  (absent-mindedly) — 'Well,  ask 
him  what  he  wants."— 5oj/on  Transcript. 
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MONUMENTAL  SOUVENIR  OF 
EARTHQUAKE 

AT  the  time  of  the  great  San  Fran- 
cisco earthquake  of  April,  1906, 
immense  damage  was  done  to  the  various 
large  cemeteries  near  the  city.  The  total 
havoc  in  these  places  was  estimated  to 
reach  half  a  million  dollars.  Soon  after 
the  disaster,  the  work  of  repair  and  re- 
habilitation was  commenced,  and  <lfen- 
tinued  until  things  were  as  before.  There 
is,  however,  one  notable  exception,  and 
that  is  in  the  Laurel  Hill  Cemetery. 

There  is  a  handsome  tombstone  oc- 
cupying a  prominent  position,  which  was 
badly  shaken  by  the  earthquake.  The 
heavier  stones  composing  the  foundation 


A  Monument  to  the  Caupornia  Earthquake  of  1906. 
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were  not  displaced  by  the  violence  of  the 
shock,  but  the  upper  parts  were  twisted 
out  of  position.  It  has  remained  un- 
touched from  the  day  of  the  shock  to 
the  present. 

This  has  been  due  to  the  fact  that  the 
estate  of  the  person  whose  ashes  are 
thus  so  strangely  marked  has  been  long 
in  litigation.  The  litigants  have  been  too 
much  engrossed  in  the  estate  matter  to 
pay  any  particular  attention  to  the  pres- 
ent damaged  condition  of  the  tombstone. 


WHERE  SLAVES  WERE  SOLD 

IN  these  days  it  seems  hard  to  realize 
that  less  than  fifty  years  ago  human 
beings  were  commonly  dealt  in  as  mer- 
chandise over  a  large  part  of  the  United 
States.  The  fact  that  such  was  the  case, 
however,  is  rendered  interestingly  vivid 
by  such  a  photograph  as  the  one  herewith 
presented  on  the  following  page,  which 
was  taken  in  Charleston  at  the  close  of 
the  Civil  war.  It  represents  the  estab- 
lishment of  a  firm.  Price,  Birch  &  Co., 
engaged  in  business  as  "Dealers  in 
Slaves" — so  says  the  sign  over  the  front 
door. 

Adjoining  the  store,  wherein  men, 
women,  and  children  were  the  merchan- 
dise disposed  of,  is  a  large  enclosure  con- 
taining temporary  quarters  for  the 
negroes  awaiting  sale — the  wall  sur- 
rounding it  being,  as  will  be  noticed, 
very  high,  to  prevent  escape. 

To  illustrate  further  the  fact  that  such 
human  beings  were  dealt  in  substan- 
tially on  the  same  principles  as  any  other 
kind  of  live  stock,  it  is  permissible  to  re- 
produce herewith  a  letter  from  another 
firm  of  slave  dealers,  D.  M.  Pulliam  & 
Co.,  at  Richmond — the  original  being  one 
of  the  curiosities  preserved  in  the  house 
at  Washington  wherein  Abraham  Lin- 
coln died.    It  is  as  follows: 
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Richmond, 
Sept.  15,  1857. 
William  Cox,  Esq. 
Dear  Sir: 

The  following  is  the 
state  of  our  negro  market 
today: 

No.  1  Men  (Extra), 
$1450  to  $1550;  No.  1 
Men  (Good),  $1200  to 
$1250;  No.  2  Men  (Com- 
mon), $1100  to  $1150;  No. 
1  Women  (Extra),  16  to 
22  years  old,  $1200  to 
$1250;  No.  2  Women 
(Good),  $1000  to  $1050; 
No.  2  Women  (Common), 
$925  to  $975;  No.  1  Boy 
four  feet  high,  $500  to 
$550;  No.  1  Boy  four 
feet  three  inches  high,  $625  to  $675; 
No.  1  Boy  four  feet  nine  inches  high, 
$900  to  $1000;  No.  1  Boy  five  feet,  $1050 
to  $1150;  No.  1  Boy  five  feet  six  inches 
high,  $1200  to  $1250;  No.  1  Girl,  four 
feet  high,  $500  to  $550 ;  No.  1  Girls  four 
feet  three  inches  high,  $625  to  $650; 
No.  1  Girl  four  feet  six  inches  high,  $750 
to  $800 ;  No.  1  Girls  four  feet  nine  inches 
high,  $900  to  $975 ;  No.  1  Girl  five  feet 
high,  $1000  to  $1075. 

Families  and  scrub  sell  in  their  usual 
proportion  to  above  quotations.  We 
would  be  pleased  to  see  you  down  soon 
with  a  likely  lot.     Very  truly, 

D.  M.  PULLIAM  &  Co. 

A  curious  comment  on  a  civilization. 


1 T 

^p^^^ji 

■■ 

* 

y 

m  "^^^^^^1           ^  *'l 

K_^M| 

^    '    J^H 

^^^^^1 

^^^^Hi    ^^^H 

1 

Testing  the  Sexaphone  Over  the  Head  of  a  Rabbit. 


A  Slave  Dealer*s  Estabushmbnt  in  Charleston. 
Fifty  Years  Ago. 


MALE  OR  FEMALE— WHICH.? 

D  ECENTLY  in  London  there  was  sub- 
'^  mitted  to  public  test  a  curious  scien- 
tific instrument  called  a  Sexaphone — the 
invention  of  a  working  engineer  named 
Williams — the  object  of  which  is  to  de- 
termine the  sex  of  all  animate  and  some 
inanimate  objects,  including  human 
beings. and  eggs.  The  apparatus  is  of 
a  most  simple  character,  and  consists  of 
a  copper  wire  and  a  piece  of  magnetized 
steel,  at  the  lower  end  of  which  is  sus- 
pended a  pith  ball.  At  the  opposite  end 
is  a  wooden  handle  inlet  with  copper, 
which  is  held  in  the  center  of  the  palm. 
The  pith  ball,  when  the  instrument  is 
lield  over  the  object  to  be 

operated    on,    will    either 

gyrate  or  swing  like  a  pen- 
dulum. If  it  gyrates  the 
object  is  a  male;  if  it 
swings,  a  la  pendulum,  the 
sex  is  feminine.  Some 
amusement  was  caused 
when  the  apparatus  was 
held  over  the  heads  of  sev- 
eral well  known  people  in 
the  audience,  but  it  never 
once  failed  in  revealing  the 
sex — now  swinging  in  cir- 
cles when  "covering"  a 
gentleman  and  anon  acting 
like  a  pendulum  in  the 
case  of  a  lady.  Several 
animals    were    successfully 

operated  on.    Once  the  in- 
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Experimental  Concrete  Lamp  Post. 

stniment  was  held  above  a  dog  (con- 
cealed in  a  basket),  the  sex  of  which  was 
known  only  to  the  owner.  The  pith  ball 
swung  in  circles,  at  first  slowly  and 
afterwards  with  some  violence,  thus 
showing  that  the  animal 
belonged  to  the  masculine 
gender.  Still  more  inter- 
esting were  the  tests  made 
with  eggs,  the  fertility  ot 
non-fertility  of  which  the 
inventor  claimed  he  could 
determine.  Five  eggs  were 
produced  and  after  "cover- 
ing" them  with  the  Sexa- 
phone  the  inventor  declared 
that  three  were  males  and 
the  other  two  "doubtful," 
the  instrument,  in  the  lat- 
ter cases,  at  first  gyrating 
and  then  swinging  in  pen- 
dulum fashion. 

This  is  another  of  those 
curious  devices  which  have 
mystified  the  scientists. 
Various  explanations  have 
been  given,  but  none  of 
them  seems  quite  satisfac- 
tory. 


LAMP  POST  OF  CONCRETE 

THE  photograph  herewith  shown  is  of 
an  experimental  concrete  lamp  post 
which  is  being  tried  in  Washington,  in 
the  residential  districts. 

The  columns  are  fluted  with  an  Ionic 
capital  and  give  great  beauty  to  the 
street.  They  are  placed  one  hundred 
feet  apart  alternating  on  each  side  of  the 
street. 

Different  globes  are  being  tried,  those 
of  clear  glass,  frosted  and  the  so-called 
"rotten"  glass. 

A  single  32  candle-power  incandescent 
globe  furnishes  the  light. 

A  CURIOUSLY  HUMAN  DEVICE 

^O  more  interesting  or  remarkable 
^^  claimant  to  attention  in  the  field  of 
scientific  invention  than  the  Dictograph 
has  come  before  the  public  in  recent 
years.  It  has  been  installed  in  many  of 
the  principal  banks  and  business  houses 
of  New  York,  Chicago,  St.  Louis,  Kan- 
sas City,  San  Francisco  and  other  cities, 
and  in  several  of  the  government  de- 
partments at  Washington. 

The  Dictograph  is  a  handsome  little 
box,  or  as  a  matter  of  fact  two  boxes, 
one  known  as  the  "master  station,"  the 
other,  a  smaller  box,  being  the  "substa- 


President 


OF  A  Company  Dictating  to  His  Stenographer- 
Through  THE  Dictograph.  r^lio 
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tion."  When  these  two  stations — 
whether  separated  by  a  room  or  a  dis- 
tance of  a  hundred  miles — are  connected 
by  wire,  the  Dictograph  is  ready  to  per- 
form its  wonders. 

You  may  stand  any  distance  from  the 
instrument  within  a  radius  of  fifteen 
feet,  at  any  part  of  an  ordinary  room 
and  talk  to  it  as  casually  as  you  would 
to  a  person  in  the  room.  You  may  speak 
in  low  conversational  tones  or  even  in  a 
whisper,  it  makes  no  difference  to  the 
Dictograph. 

With  the  pressing  down  of  the  lever 
a  buzzer  secures  the  attention  of  the 
person  at  the  other  end  of  the  line  who 
responds  and  conversation  begins.  To 
illustrate,  suppose  the  chief  instrument 
to  be  in  the  office  of  the  general  man- 
ager of  a  great  department  store,  there 


wisR  to  give  instructions.  That  in  itself 
is  a  sufficient  merit  to  commend  the 
Dictograph  to  the  business  world.  Some- 
thing truly  remarkable,  however,  is  the 
fact  that  the  general  manager  can  deliver 
a  general  order  to  all  of  his  subordinates 
at  once  without  calling  one  of  them 
away  from  his  desk. 


BREEDING  PRODUCES  NEW 
ANIMAL 

LJERE  is  a  photograph  of  some  very 
*^  interesting  animals  at  the  experi- 
ment station  of  the  Bureau  of  Animal 
Industry  near  Washington.  This  is  one 
of  the  first  and  only  pictures  taken  of 
the  "zebras"  recently  bom.  It  is  the 
progeny  of  a  Mexican  burro  and  the 


A  STRANGE  FAMn-Y. 
The  parents  of  the  little  hybrid  in  the  foreground  are  zebra  and  burro. 


being  connections  with  the  room  or  desk 
of  every  department  head  throughout  the 
establishment.  By  pressing  down  the 
proper  lever  the  general  manager  is  at 
once  put  into  communication  with  any 
particular  subordinate  to  whom  he  may 


greavy  zebra  presented  to  President 
Roosevelt  by  King  Menelik  of  Abyssinia. 
The  Agricultural  Department  after  great 
difficulty  has  succeeded  in  producing  this 
hybrid  and  expects  to  find  in  it  and  those 
to  follow  ideal  farm  animals.       r^Ao 
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ORANGE-CUCUMBER  A  NEW 
PRODUCT 

A  FTER  about  two  years  of  careful  ex- 
^^  perimenting,  a  young  Massachusetts 
horticulturist,  Howard  S.  Hill,  of  Gard- 
ner, has  succeeded  in  producing  a  re- 
markable fruit-vegetable,  which  he  calls 
an  "orange-cucumber."  He  began  his 
experiment  by  mixing  the  male  pollen  of 
the  orange  with  the  female  pollen  of  the 
cucumber.  The  result  was  a  strange 
looking  product  with  an  orange  taste. 

Seen  today  at  this  greenhouse  as  fruit 
on  the  vine,  the  color  is  much  like  that 


A  Specimen  of  the  Orange-Cucumber. 

of  an  orange,  yet  shaded  with  green. 
There  is  the  smooth  skin  of  the  cucum- 
ber, the  navel  seed  bag  of  the  orange. 


and  also  seeds  in  other  places,  suggesting 
the  cucumber.  The  combination  is  a  bit 
more  attractive  to  the  taste  than  the 
cucumber. 

In  his  last  year's  experimenting,  Mr. 
Hill  mixed  the  male  orange  pollen  with 
the  female  "cuke-orange"  pollen,  and  the 
result  was  a  still  more  marked  orange 
sort  of  cucumber. 

Last  fall  he  mixed  as  before  and  the 
present  glass-house  crop  is  of  almost 
orange  size  and  shape,  the  navel  being 
distinct  and  full  of  seeds.  The  section 
marks  of  the  orange  show  through  the 
skin  but  they  do  not  exist 

within      the      combination 

vegetable  fruit. 

When  the  product  is 
sliced  the  texture  and  com- 
position are  still  like  the 
cucumber,  though  the  sub-^ 
stance  is  softer,  the  inner 
seeds  smaller,  and  to  the 
taste  slightly  sweet  but  ex- 
ceedingly agreeable. 

Speaking  of  his  experi- 
ments, Mr.  Hill  says :  "At 
the  present  time,  at  the  end 
of  the  third  year,  I  have 
upwards  of  sixty  seeds,  and 
propose  to  raise  all  these 
when  I  put  my  next  crop 
into  the  ground.  I  hope 
soon  to  raise  seedless 
cucumber  oranges. 

"Some  time  ago,  I  did 
produce  a  seedless  cucum- 
ber but  at  the  end  of  the 
year  I  found  myself  at  the 
point  where  I  started,  for 
there  were  no  seeds  to 
plant.  It  was  a  contin- 
gency I  had  not  reckoned 
with  and  I  thought  Nature 
had  played  a  rather  good 
joke  on  me. 

"The  ordinary  cucumber 
matures  in  about  eight 
weeks.  It  took  my  cucum- 
ber-orange ten  to  twelve 
weeks  to  mature  fully." 

The  time  seems  at  hand 

when  Nature's  products  in 

their  simplest  forms  will  no  longer  be 

served,   but   improved   combinations   of 

them. 
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it  to  the  Consulting  Department,  TECHNICAL  WORLD  MAGAZINE.  We  have  made  arrangements  to  have  alt 
such  Questions  answered  by  a  staff  of  consulting  engineers  and  other  experts  whose  services  have  been  spccicUly 
enlisted  for  that  Purpose.  If  the  Question  cuhed  is  of  genercU  interest,  the  annter  will  be  published  in  the  magazine. 
If  of  personal  interest  only,  the  answers  will  be  sent  by  mail,  provided  a  stamped  and  addressed  envelope  is  enclosed 
with  the  Question.  RcQuests  for  information  as  to  where  desired  articles  can  be  purchased  will  also  be  cheerfully 
answered. 


Does  It  Pty  to  Pick  Up  a  NaU? 

To  settle  a  discussion,  please  state  with  fig- 
ures whether  or  not  it  pays  to  pick  up  a  nail. 
-W.  D. 

It  is  claimed  that  one  keg  out  of  five 
is  never  used,  but  goes  to  waste.  As- 
suming that  it  takes  a  carpenter  ten  sec- 
onds to  pick  up  a  nail,  and  that  his  time 
is  worth  30  cents  an  hour,  the  recovery 
of  the  nail  he  has  dropped  would  cost 
.083  cents.  The  money  value  of  an  indi- 
vidual six-penny  nail  is  .0077,  that  is,  it 
would  not  pay  to  pick  up  10  nails  if  it 
took  10  seconds  of  time  worth  30  cents 
an  hour.  Ordinary  men  who  are  not 
very  quick  can,  however,  pick  up  a  nail 
on  a  moderately  clean  floor  in  five  sec- 
onds. Assuming  that  this  is  a  better 
average  than  the  10  seconds,  and  that 
we  are  paying  the  carpenter  only  25  cents 
an  hour,  it  will  still  cost  to  recover  the 
nail  .0347  cent,  which  is  nearly  five  times 
the  value  of  an  individual  nail.  There 
is,  therefore,  a  considerable  factor  of 
safety  in  the  original  calculation,  and 
we  are  bound  to  believe  that  it  will  not 
pay  to  pick  up  nails. 
Jl 
To  Lty  t  Tin  Roof  With  Cletts 

Please  tell  me  how  to  lay  a  tin  roof  with 
cleats.— £>.  5". 

The  accompanying  sketch  shows  the 
method  of  laying  a  tin  roof  with  cleats. 
The  cleat  a  is  a  straight  strip  of  tin  about 
three  inches  in  length  and  one  and  a  half 
inches  in  width.  The  edge  d  is  bent  to  the 
same  shape  as  the  corresponding  edge 


of  the  tin  plate  that  locks  into  it.  The 
edge  of  the  next  sheet  above  overlaps 
this  and  covers  the  cleat.  Each  sheet 
has  two  nail  holes  and  a  nail  is  driven 
near  the  opposite  end  of  the  cleat  as  at  c. 
The  nail  is  far  enough  away  so  as  not  to 
effect  the  expansion  and  contraction  of 
the  sheets  and  produce  strain  on  the 
seams.  The  strips  are  nailed  directly  to 
the  boards  and  are  covered  by  the  next 
sheet.  This  is  an  excellent  method  of 
laying  a  roof,  as  change  of  temperature 
will  not  injure  it. 

jl 
Steam  Engine  Exhaust  Muffler 

Can  you  suggest  a  muffler  to  lessen  the  noise 
of  the  exhaust  from  a  steam  engine?— (7.  E. 

The  gas  engine  is  not  the  only  offender 
in  the  matter  of  noisy  exhaust.  Muffling 
tanks  to  minimize  the  noise  of  the  escape 
of  exhaust  steam  from  high-pressure 
non-condensing  steam  engines  are  some- 
times needed.  In  such  cases  it  suffices 
to  insert  near  the  engine  a  tank  of  15  to 
20  times  the  volume  of  the  cylinder  and 
continue    the    exhaust    pipe    from    this 


Method  op  Laying  Tin  Roof 
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muffler.  This  will  do  away  with  the 
disturbance  caused  by  high-pressure  ex- 
haust steam  passing  through  a  tortuous 
exhaust  pipe. 


^5^^ 


Method  of  Installing  Electric  Fan  to  Increase 
Draft  of  Furnace. 


To  Remedy  Furnace  Trouble 

Our  house  is  heated  by  a  hot  air  furnace. 
When  the  wind  is  wrong  we  get  very  little 
warm  air  in  the  room.  Can  you  suggest  any 
way  to  remedy  this? — H,  C.  A. 

Probably  the  best  way  to  remedy  this 
trouble  without  making  changes  in  the 
heating  installation,  is  to  put  an  electric 
fan  in  the  fresh  air  inlet,  so  that  it  will 
draw  air  from  the  outside  and  force  it 
into  the  furnace.  This  will  give  you 
forced  circulation  of  air  whenever 
needed.  The  switch  for  controlling  the 
fan  can  be  placed  inside  wherever  con- 
venient. 


To  Construct  tn  Air  Pump 

Please  give  me  directions  how  to  make  an 
pump    or    an    equivalent    to   get   a    good 


air 

vacuum. — P.  K, 


O. 


The  simplest  way  for  getting  a  vacuum 
is  by  means  of  a  mercury  pump,  a  device 
which  you  could  construct  yourself. 

Referring  to  the  sketch:  A  denotes  a 
glass  bulb  which  we  wish  to  evacuate. 
This  bulb  is  connected  by  the  glass  cock, 
b,  with  the  vertical  tube,  c,  which  is  to  be 
shut  off  by  the  glass  cock,  d,  and  is  con- 
nected by  means  of  a  long  rubber  hose, 
e,  with  the  glass  tube,  f.  Spaces  c  and  e 
are  to  be  filled  with  mercury.  The  cocks 
must  fit  very  nicely  and  are  to  be  greased 
with  vaseline  so  that  they  close  air-tight. 


The  apparatus  works  as  follows :  Hold 
the  rubber  hose  and  glass  tube,  f,  in 
position  indicated  by  f,  shut  the  cock  b 
and  open  d.  Lift  f  to  the  position  of  f, 
so  that  the  mercury  is  raised  in  c  just 
over  the  cock  d  and  shut  off  d.  Lower 
f ,  causing  the  mercury  in  c  to  fall.  Then 
we  create  a  vacuum  above  the  mercury 
in  the  space  v.  As  soon  as  the  mercury 
level  is  below  b,  open  and  shut  off  b  very 
quickly.  The  air  contained  in  A  will 
rush  out  into  the  vacuum  thus  leaving  a  * 
partial  vacuum  in  A.  Now  continue  the 
same  operations.  Open  d  again,  leaving 
out  the  air,  shut  off  d,  lower  f,  etc.  The 
air  in  the  bulb  A  will  become  less  and 
less  until  finally  vacuum  has  been  ob- 
tained. 

jl 

Beef-Juice  the  Best 

What  is  the  best  kind  of. extract  of  beef  to 
use?— /e.    W.   T, 

The  government  Bureau  of  Chemistry 
has  been  making  a  critical  examination 
of  meat  "extracts,"  meat  "juices,"  and 
meat  "powders."  These  are  articles 
widely  advertised  and  especially  recom- 
mended for  invalids — whence  the  im- 
portance of  ascertaining  something  defi- 
nite in  regard  to  their  character  and 
make-up. 

Up  to  a  few  years  ago  the  soup  liquor 
obtained  from  meats  in  the  process  of 
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preparing  the  latter  for  canning  was 
wasted — thrown  away,  in  fact.  Now- 
adays it  is  used  for  making  "extracts," 
the  production  of  which  is  a  very  con- 
siderably industry. 

In  preparing  meat  for  canning,  it  is 
cut  into  pieces  and  placed  in  iron  baskets 
which  are  suspended  in  large  tanks  con- 
taining cold  water.  Heat  is  then  applied 
by  admitting  steam,  for  half  an  hour. 
.Then  the  "liquor"  is  pumped  off  into 
vacuum  pans  and  concentrated  until  re- 


— anDs 


the  body  more  like  alcohol  than  as .  a 
food.  They  stimulate  the  heart  and  the 
digestion,  and  their  flavor  promotes  the 
flow  of  tjie  digestive  juices.  They  have 
a  usefulness  in  the  kitchen  on  account  of 
their  flavor,  but  not  for  any  contribution 
they  make  to  the  nutritive  value  of  the 
diet. 

Jl 

Steam  Turbine  Nozzle  of  One  Sttge 
with  Single  Effort 

Illustrate  a  case  of  a  steam  turbine  nozzle 
where  there  is  but  one  stage  with  a  single 
steam  effort.— £.  V,  P, 

The  accompanying  figure  is  a  dia- 
grammatic illustration  of  such  a  nozzle 
and  a  few  vanes  of  a  turbine  of  the  De 
Laval  type.  The  vanes  are  mounted  on 
the  periphery  of  a  wheel  whose  axis  is 
shown  by  the  dotted  line.  Steam  is  ad- 
mitted to  and  expanded  in  the  nozzle, 
and,  with  a  high  velocity,  enters  the  tur- 
bine buckets,  rotating  the  wheel  in  the 
direction  indicated. 


Steam  Turbine  Nozzle  and  Vanes. 

duced  to  a  semi-solid  containing  only 
about  twenty-two  per  cent  of  water. 

First-grade  "extract"  is  prepared  from 
beef  alone.  The  second  grade  is*  made 
from  trimmed  bones,  and  from  odds  and 
ends  of  meat  and  bones,  which  are  heat- 
ed, not  boiled,  for  thirty  or  forty 
minutes,  the  liquor  being  thereupon 
evaporated  to  a  semi-solid. 

Manufacturers  say  that  one  hundred 
pounds  of  soup  liquor  should  yield  one 
pound  of  "extract."  But  it  is  admitted 
that  the  product  offered  in  the  market 
is  unavoidably  inferior  to  that  which  can 
be  made  in  the  home  or  hospital.  Beef 
juice  prepared  from  fresh  beef  by  pres- 
sure and  long  heating  at  a  low  tempera- 
ture is  an  ideal  product,  full  of  flavor 
and  containing  much  nutriment.  Unfor- 
tunately, an  equivalent  is  impossible  com- 
mercially, because  the  preservation  of  the 
stuff  in  hermetically  sealed  packages, 
whether  tin  or  glass,  demands  the  appli- 
cation of  high  h^at,  which  coagulates  the 
nitrogenous  elements.  Removal  of  these 
elements  signifies  a  loss  of  the  valuable 
nutritive  principles. 

As  a  final  conclusion,  it  is  declared 
that  the  commercial  "extracts"  act  upon 


Living  Trees  ts  Aeritls 

Why  can't  living  trees  be  used  as  the  aerial 
of  a  wireless  telegraph  station? — D.  E. 

The  principal  difficulty  in  the  use  of 
livinp^  trees  as  aerials  is  their  small  con- 
ductivity. However,  there  have  been 
some  very  interesting  experiments  per- 
formed, which  go  to  show  that  living 
trees  may,  within  limits,  be  used  for  this 
purpose.  The  wireless  receiving  set  con- 
sisted of  a  portable  outfit,  comprising  a 
wave  detector  and  the  necessary  ad- 
juncts, the  aerial  wire  of  which  was  con- 
nected to  the  foliage  of  a  tree,  and  the 
other  side  to  the  top  just  above  the  roots, 
as  shown  in  the  sketch.  The  connections 
were  made  by  driving  a  long  nail  into 
the  tree.  The  sending  set  consisted' of 
the  usual  coil  and 
aerial.  The  tree 
was  15  feet  high, 
200  feet  from  the 
sending  station. 
The  signals  were 
easily     heard     at 

this  distance.    Of         II  ^i<*l*l»' 

course,  the  results 
would  depend  a 
great    deal    upon 

fVi^      <itr*»ncrt1i      nf       Trer  Employed  in  Aerial 
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the  sending  station  and  the  sensitiveness 
of  the  receiving  station.  These  instru- 
ments, under  ordinary  conditions,  would 
work  for  a  few  miles,  but  with  the  tree 
as  an  aerial  they  worked  for  a  few  hun- 
dred feet. 


To  Estimtte  Length  of  Pipe  in  Steam- 
Hetting 

How  do  you  estimate  the  number  of  feet 
of  steam  pipes  to  use  in  steam-heating? — 
O.   W.  J. 

In  heating  buildings  by  steam,  the  kind 
of  building  and  its  location  determines  to 
a  large  extent  the  amount  of  boiler  and 
heating  pipe  capacity  necessary.  Rough- 
ly, however,  the  number  of  square  feet 
of  radiating  surface  necessary  to  heat  a 
room,  hall,  or  building,  may  be  obtained 
as  follows:  Add  together  the  square 
feet  of  glass  in  the  windows,  the  number 
of  cubic  feet  of  air  required  to  be 
changed  per  minute,  and  one-twentieth 
the  surface  of  external  wall  and  roof; 
multiply  this  sum  by  the  difference  be- 
tween the  required  temperature  of  the 
room  and  that  of  the  external  air  at  its 
lowest  point,  and  divide  the  product  by 
the  difference  in  temperature  between 
the  steam  in  the  pipe  and  the  required 
temperature  of  the  room.  The  quotient 
will  be  the  required  surface  in  square  feet. 
In  indirect  heating  about  75  per  cent 
more  radiating  surface  will  be  required. 

Large  pipes  are  not  as  effective  as 
small  pipes.  When  the  diameter  is 
doubled,  20  per  cent  additional  surface 
should  be  allowed,  and  for  three  times 
the  diameter,  30  per  cent  additional  is 
required. 

Where  the  condensed  water  is  returned 
to  the  boiler,  or  where  low  pressure  of 
steam  is  used,  the  diameter  of  mains 
leading  from  the  boiler  to  the  radiating 
surface  should  be  equal  in  inches  to  one- 
tenth  the  square  root  of  the  radiating 
surface,  mains  included,  in  square  feet. 
Thus  a  one-inch  pipe  will  supply  100 
square  feet  of  surface,  itself  included. 


Return  pipes  should  be  at  least  three- 
fourths  inch  in  diameter,  and  never  less 
than  one-half  the  diameter  of  the  main, 
longer  returns  requiring  a  larger  pipe. 


'mm////:. 
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Position  op  a  Ventilating  Register  For  a  Room. 

Position  of  Ventilation  Registers 

Where  should  inlet  registers  for  ventilation 
be  placed  in  a  room  ? — A.  Af.  5". 

When  no  special  provision  is  made  for 
the  admission  of  pure  air  to  a  residence, 
or  where  the  cost  of  indirect  heating 
seems  to  make  its  use  prohibitive,  there 
should  be  at  least  one  fresh-air  inlet. 
This  should  be  placed  in  the  lower,  or 
reception  hall,  and  as  great  a  volume  of 
air  admitted  as  can  be  tempered  by  an 
indirect  radiator  placed  beneath  the  floor, 
the  size  of  same  depending  upon  existing 
conditions.  The  inlet  registers  for  all 
ventilation  of  this  character  should  be 
placed  in  the  wall  at  a  point  about  two- 
thirds  the  height  of  the  ceiling  and  they 
should  be  located  at  a  point  opposite  to 
the  fireplace,  if  there  be  one  in  the  room, 
as  shown  in  the  illustration. 
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A  TRAVELING  CHURCH  AND  AN  ASSEMBLY  OF  CHURCH  DIGNITARIES. 


THE  CHURCH  ON  WHEELS 

By  HUGH  C.  WEIR 


I  HE  church  on  wheels  is 
for  the  town  without  a 
house  of  worship. 
There  are  more  than 
200,000  churches  in  the 
United  States,  but  in 
spite  of  this  fact,  there 
are  several  thousand 
communities  where  there  is  no  church  of 
any  creed  whatever.  It  is  for  these  com- 
munities that  the  church  on  wheels — the 
railroad  chapel  —  has  been  primarily 
designated,  and  in  the  Baptist  denomina- 
tion alone,  these  churches  of  the  rails 
have  traversed  more  than  125,000  miles. 
From  an  exterior  view,  the  church  re- 
sembles ^n  ordinary  railroad  coach.  It 
is  not  until  an  interior  view  is  obtained 
that  its   real   possibilities   are   digested. 


St.  Andrew's  chapel  car  of  the  Catholic 
church  will  accommodate  one  hundred 
worshipers,  the  seats  arranged  on  either 
side  of  a  narrow  central  aisle,  facing  the 
altar  built  at  one  extremity. 

With  the  altar,  which  is  fitted  in  the 
conventional  Catholic  fashion,  is  an 
organ,  so  that  a  full  church  program  can 
be  performed  with  novel  effect.  At  one 
side  of  the  altar  is  a  small  vestry,  and 
at  the  rear,  those  sections  used  as  the 
sleeping  and  living  quarters  of  those  in 
charge.  From  the  altar  to  the  door  is 
a  distance  of  forty-five  feet,  a  space  of 
twenty  feet  being  devoted  to  the  do- 
mestic apartments.  These  consist  of 
kitchen,  dining  room  and  sleeping  berths, 
all  of  course  being  built  with  a  constant 
view  to  every  economy  of  space. 
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INTERIOR  OF  ROMAN  CATHOLIC  CHAPEL  CAR.  "ST.  ANDREW." 


The  car  was  constructed  at  a  cost  of 
$15,000,  and  in  a  period  of  two  years' 
time  has  distributed  $200,000  toward  the 
erection  of  new  churches  in  the  West 
and  Southwest. 

The  originator  of  the  chapel  car  is 
"Uncle"  Boston  W.  Smith,  who  is  now 
the  overseer  of  a  dozen  such  cars  in  all 
parts  of  the  United  States.  Much  of  the 
expense  of  the  work  is  borne  by  the  rail- 
roads, the  cars  being  transported  over  all 
lines  free  of  charge.  Often,  the  church 
on  wheels  is  side-tracked  at  a  lonely 
hamlet  for  a  space  of  six  weeks  before 
continuing  its  journey,  the  men  in  charge 
holding  daily  evangelistic  services,  and 
in  several  instances  seeing  work  on  a 
local  church  building  started  under  their 
inspiration. 

It  is  estimated  that  over  one  hundred 
new  churches   have   been   built   in   this 


manner,  the  majority  scattered  through 
the  sparsely  settled  regions  of  the  West- 
em  states. 

The  story  of  the  chapel  car  is  not  with- 
out its  tragic  features.  E.  G.  Wheeler, 
the  manager  of  the  car  known  as  "The 
Evangel,"  lost  his  life  in  a  disastrous 
railroad  accident.  Often  the  plucky 
operators  have  penetrated  into  the  wild- 
est districts  of  the  frontier  in  spite  of 
the  most  menacing  threats ;  on  several  oc- 
casions, the  cars  have  been  assailed  and 
the  preachers  have  faced  ugly  showers 
of  missiles. 

Among  the  heaviest  contributors  to  the 
chapel  car  enterprise  is  John  D.  Rocke- 
feller. Indeed,  it  was  Mr.  Rockefeller 
who  made  the  first  railroad  chapel  pos- 
sible, and  he  has  followed  the  develop- 
ment of  the  idea  with  keen  interest  and 
liberal  contributions. 
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NEW  APPARATUS  TO  RESCUE  THE  DROWNING 


By  DR.  ALFRED  GRADENWITZ 

Berlin  Correspondent  Technical  World  Magazine. 


I  SALVAGE  outfit  of  re- 
markable simplicity  for 
the  rescuing  of  the 
shipwrecked,  which  has 
been  recently  designed 
by  Captain  Kaumann 
of  the  Hamburg- 
American  Line,  is  com- 
posed of  six  rope  ladders — ^Jacob's  lad- 
ders, as  they  are  called — fixed  to  three 
rings  arranged  above  one  another,  the 
lowermost  of  which  is  covered  over  with 
a  net. 

The  hollow  cylinder-shaped  cage  thus 
formed  is  attached  to  a  rope  running 
over  the  roll  of  a  crane  or  davit  of  con- 


siderable radius.  When  folded  up,  it 
occupies  but  little  'space,  and  when 
wanted  for  use,  it  is  lowered  into  the 
water  at  a  moment's  notice. 

While  the  process  so  far  demonstrated 
was  limited  to  throwing  out  to  each  of 
the  persons  struggling  with  the  waves, 
tows  and  salvage  rings, — which  method 
obviously  was  rather  inefficient,  while 
taking  up  an  excessive  length  of  time — 
this  apparatus,  the  rungs  of  which  are 
readily  seized,  allow  about  thirty  persons 
at  a  time  to  be  lifted  out  of  the  water. 

In  order  fully  to  appreciate  the  full 
usefulness  of  a  salvage  apparatus  like 
the  one  above  described,  it  should  be 


LIFE-SAVING  CAGE.  SHOWING  MANNER  IN  WHICH  IT  IS  CONTROLLED  BY  CORD  AND  PULLEYS. 
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remembered  that,  especially  during  the 
Russo-Japanese  war,  practically  the 
whole  of  the  crew  in  sinking  vessels  had 
to  be  left  to  their  fate,  the  task  of  hos- 
pital ships  being  so  far  limited  to  berth- 


A  Demonstration  of  the  New  Lif^Saving 
Apparatus. 


ing  the  wounded  after  a  battle.  The  new 
apparatus  will  allow  those  vessels  to  take 
on  board  the  numberless  people  drifting 
in  the  water,  and  in  this  connection  will 


prove  the  more  useful,  as  warships  dur- 
ing a  battle  dispense  with  the  life-boats, 
which,  being  generally  made  of  wood, 
woiild  be  likely  to  endanger  the  crew  by 
their  risk  of  splintering  and  fire. 

A  hospital  ship  equipped  with  this  ap- 
paratus will  have  to  sail  as  rapidly  as 
possible  to  the  site  of  the  catastrophe  in 
order  to  lift  on  board  about  thirty  per- 
sons at  a  time  by  means  of  the  rescuing 
outfit.  The  net  provided  at  its  bottom 
is  intended  for  accommodating  the  most 
exhausted. 

Should  the  number  of  persons  clinging 
to  the  apparatus  exceed  its  lifting  power, 
it  would  have  to  be  taken  close  to  the 
ship's  side  by  means  of  the  davit,  when 
the  crew  of  the  ship  will  be  able  rapidly 
to  berth  th^  men  struggling  with  death. 

The  apparatus  has  been  recently  tested 
on  the  i*.  5*.  Hansa  of  the  Hamburg- 
American  line.  The  merry  "shipwrecked'' 
shown  in  one  of  the  illustrations  are 
members  of  a  Hamburg  rowing  club 
who  did  not  hesitate  to  trust  themselves 
to  the  icy  water  in  order  to  demonstrate 
the  possibilities  of  the  new  salvage  ap- 
paratus. The  latter  is  to  be  adopted  also 
by  the  large  passenger  steamers  of  the 
mercantile  navy.  Whenever  in  a  rough 
sea  the  crew  of  the  boat  is  subject  to 
4he  danger  of  being  crushed  on  the  walls 
of  the  ship,  the  new  apparatus  is  likely 
to  prove  especially  valuable. 

Captain  Kaumann  has  placed  both  thij 
salvage  apparatus  and  the  swinging  hos- 
pital berth  previously  invented  by  him 
at  the  disposal  of  the  Germany  Navy, 
free  of  any  charge. 
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QUARRYING  FOR  AMERICAN  DINOSAURS 


By  FRANK  MADISON 


^URELY  a  strange  occu- 
pation, this  spending 
one's  days  hunting  for 
the  bones  of  animals 
which  roamed  the 
American  continent 
millions  of  years  ago; 
when  this  great  country 
of  ours  was  the  happy  hunting  ground 
for  weird  monsters  of  fabulous  size  and 
uncouth  shape. 

Weary  months  may  be  spent  toiling  in 
regions  remote  from  the  world  without 
the  reward  of  a  single  bone,  and  then 
suddenly  the  face  of  the  prospector  be- 
comes radiant  with  joy,  for  his  trained 
eye  has  caught  sight  of  a  fossil  fragment, 
which  to  the  uninitiated  would  be  just  a 
piece  of  dark  rock.     It  is  perhaps  part 


of  a  rich  deposit,  and  eager  hands  are 
soon  disinterring  the  massive  log-like 
bones. 

Now  of  all  America's  mighty  family  of 
extinct  animals  there  is  none  so  eagerly 
hunted  as  the  Dinosaur — that  strange 
link  between  the  Csh  and  the  bird.  There 
were  numerous  varieties  of  him  roaming 
or  flying  about  the  earth  in  bygone  ages, 
ranging  from  a  little  creature  about  the 
size  and  shape  of  a  chicken  to  colossal 
beasts  forty  to  eighty  feet  in  length,  the 
greatest  terrestrial  and  semi-aquatic  ani- 
mals that  ever  lived,  weighing  anything 
up  to  twenty  tons.  Some  kinds  there 
were  that  resembled  the  crocodile,  while 
others  were  more  like  an  ostrich.  Some 
propelled  themselves  with  the  hind  limb 
only,  and  others  used  both  limbs.    Some 


UNCOVERING  THE  SKELETON  OF  A  BRONTOSAURUS, 
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ate  meat,  while  others  were  strict  vege- 
tarians. 

A  million  or  so  years  ago — one  cannot 
spea^  very  definitely  in  dealing  with  the 
age  of  prehistoric  animals — ^when  the 
Rocky  Mountains  were  yet  unborn,  our 


Uncovering  a  Hind  Limb  op  the  Long-Leggbd 

Dinosaur  Diplodocus.  Near  Bone  Cabin 

Quarry.  Wyoming. 


bare  western  plains  were  a  semi-tropical 
region  of  splendid  lakes,  rivers  and  lux- 
uriant foliage,  and  was  very  much  alive 
with  these  fearsome  reptiles.  And  if  only 
old  Father  Time  could  be  coaxed  into 
winding  his  clock  back  a  few  aeons  and 
allow  us  to  peep  at  these  earlier  Mesozoic 
scenes,  our  wondering  eyes  would  behold 
vast  herds  of  mammoths,  mastodons,  and 
dinosaurs  trailing  their  mighty  bodies 
through  swamp  and  reedy  forest. 

Can  you  imagine  what  a  fantastic 
nightmarish  sight  that  would  be  ?  Fancy 
a  herd  of  dinosaurs  from  forty  to  eighty, 
some  even  one  hundred,  feet  in  length, 
with  the  limbs  and  gait  of  gigantic  ele- 
phants, but  with  bodies  extending 
through  the  long  flexible  tapering  necks 
into  the  absurdly  small  and   snakelike 


head,  and  stretching  away  back  into  the 
equally  long  and  still  more  taperine  tails. 

But  the  whole  mighty  army  of  them 
disappeared  from  off  the  face  of  the 
earth  ages  ago,  and  the  fossil  hunter  is 
today  busy  gathering  their  remains  in 
many  a  western  canyon.  The  richest  de- 
posits have  been  found  in  Wyoming, 
which  is  a  veritable  geological  wonder- 
land. 

It  appears  that  a  Mexican  sheepherder 
had  collected  some  of  these  petrified 
bones  for  the  foundations  of  his  cabin. 
A  bone  prospector  happened  along  one 
day,  and  soon  the  wires  were  humming 
with  his  discovery:  The  excavation  of  a 
promising  outcrop  soon  brought  to  light 
a  prodigious  thigh-bone  six  feet  long, 
which  sloped  downward  into  the  earth, 
running  into  the  lower  leg  and  finally 
into  the  foot,  with  every  part  in  position 
just  as  in  life.  This  proved  to  be  the 
previously  unknown  hind  limb  of  the 
great  Dinosaur  Diplodocus. 

In  the  removal  of  the  bones  the  "plas- 
ter method"  is  used.  This  is  surgery  on 
a  gigantic  scale  for  the  "setting"  of  the 
much  fractured  bones  of  a  fossilized 
skeleton.  The  object  is  to  keep  all  the 
fragments  and  splinters  of  bone  together 
until  it  can  reach  the  skilful  hands  of  the 
museum  preparator. 

The  Bone  Cabin  Quarry,  as  it  is 
called,  is  a  complete  museum  of  all  the 
animals  of  the  period,  the  largest  dino- 
saurs lying  side  by  side  with  the  smaller 
but  powerful  carnivorous  dinosaurs 
which  preyed  upon  them,  also  those  of 
the  lightest  and  most  birdlike  of  the 
dinosaurs.  The  limbs  are  found  complete 
from  eight  to  ten  feet  in  length,  perfect 
even  to  the  sharply  pointed  and  recurved 
tips  of  their  toes,  but  some  are  so 
crushed  and  distorted  by  pressure  that 
it  is  not  worth  while  to  remove  them. 
The  most  likely  theory,  according  to 
Professor  Osborn,  as  to  how  all  these 
skeletons  came  together,  is  that  the  site 
was  the  area  of  an  old  river  bar,  which 
in  its  shallow  waters  arrested  the  more 
or  less  decomposed  and  scattered  car- 
casses which  had  slowly  drifted  down 
stream  towards  it,  including  a  great  va- 
riety of  dinosaurs,  crocodiles,  and  turtles 
collected  from  many  points  upstream. 
The  animals  of  a  whole  region  were  thus 
brought  together.  ^(^n]o 
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POISONER  A  TABLE  GUEST 

By  ROBERT  FRANKLIN 

k  is  quite  probable  tkat  many  people  will  read  tbe  itateinentt  in  the  following  article  with  honor.  That  such 
may  be  the  caie  it  the  honest  hope  of  author  and  editor.  We,  the  enlightened  home-makers  of  this  land,  look  well  to 
the  plumbing  of  our  houses,  we  have  meat  and  milk  inspectors,  we  pau  and  enforce  pure  food  la%vs,  we  filter  and  boil 
our  drinking  water,  we  use  antiseptics  and  disinfectants  right  and  left;  yet  we  are  podtively  harboring,  in  criminal  ignor- 
ance and  carelessness,  one  of  the  most  dangerous  foes  of  human  life  and  health  that  exists.  Read  and  learn  and  tell 
your  neighbor  that  the  common  house-fly,  which  has  been  looked  upon  only  as  a  buzzing  nuisance,  is  more  dangerous 
than  any  mad  dog  that  ever  roamed  at  large,  than  any  poisonous  reptile,  than  any  bad  drain;  and  then  do  something  in 
your  own  neighborhood  to  Mp  forward  the  national  movement  to  crush  him  out  of  fxiitcnce. 


T  happens  every  day, 
and  so  one  pays  very 
little  attention.  May 
be  it  is  the  butter,  or 
perhaps  the  slice  of 
bread  alongside  one's 
plate.  Or  else,  quite 
possibly,  it  is  the  milk 
in  the  pitcher.  But,  whatever  it  is  that 
attracts  the  omnipresent  fly,  hs  appear- 
ance, as  it  crawls  over  the  food  on  the' 
table,  is  unappetizing. 

This  sort  of  thing  seems  to  be  un- 
avoidable— wherefore  the  person  who 
deems  himself  philosophical  puts  up  with 
it  patiently.  Flies  are  an  annoyance  of 
course;  they  are  even  a  nuisance — but, 
aside  from  the  obvious  precaution  of 
window-screens,  what  is  one  to  do? 
They  are  a  kind  of  continuous  plague 
that  has  always  afflicted  mankind,  and 
presumably  will  afflict  him  in  the  future. 
Here,  expressed  in  a  few  words,  is  a 


pretty  fair  statement  of  the  attitude  of 
the  people  at  large  in  regard  to  house- 
flies.  It  represents  a  combination  of 
ignorance  with  an  indifference  springing 
from  long  habit.  But,  before  going  fur- 
ther, let  us  consider  the  facts  about  the 
above-mentioned  fly,  which,  having 
tasted  the  butter  and  sampled  the  bread, 
is  now  by  way  of  drowning  himself  in 
the  milk-pitcher. 

Is  the  insect  a  desirable  table  guest? 
Well,  hardly.  Annoying?  Yes,  of 
course.  But  this  is  a  trifling  matter, 
relatively  speaking.  It  is  not  only  likely, 
but  altogether  certain  that  the  fly  in  ques- 
tion has  recently  been  walking  over  some 
sort  of  unspeakable  nastiness,  and  that 
his  feet  in  particular  are  covered  with 
putrefactive  and  other  objectionable 
germs — which,  as  a  matter  of  course,  are 
freely  transferred  to  the  butter,  the 
bread,  or  any  other  food  over  which  the 
insect  crawls.      ^^^^^^  ^^  GoOqIc 
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Unfortunately,  a  fondness  for  human 
food  and  drink  is  not  the  only  weakness 
of  the  house-fly.  Filth  of  all  kinds  has 
for  him  an  irresistible  attraction ;  and  it 
is  this  commingling  of  tastes  that  ren- 
ders him  so  dangerous.  Above  all 
things,  he  seems  to  delight  in  feeding 
upon  the  waste 
products  of  the 
human  body, 
and  in  this  way 
it  is  that  he  ex- 
ercises so  im- 
portant a  func- 
tion as  a  carrier 
of  typhoid 
fever. 

The  health  au- 
thorities of  New 
York  City  esti- 
mate that  about 
one-half  of  the 
deaths  from  ty- 
phoid in  the  me- 
tropolis annual- 
ly are  attribut- 
able to  the  dis- 
tribution of  the 
germs  by  flies. 
But,  serious  as 
this  matter  is,  it 
is  of  vastly  less 
importance  than 
the  destruction 
of  human  life, 
particularly  that 
of  young  chil- 
dren, by  the 
bowel  com- 
plaints which 
these  insects  are 
chiefly  instru- 
mental in  spreading.  It  is  reckoned  that 
deaths  from  these  latter  maladies  in  New 
York  would  be  reduced  from  7,000  to 
about  2,000  a  year  if  proper  precautions 
were  taken  to  prevent  the  breeding  of 
flies. 

In  view  of  these  facts,  and  of  others 
presently  to  be  recited,  it  is  not  surpris- 
ing that  some  communities,  notably 
Washington,  should  have  begun  cru- 
sades against  the  fly  pest.  People  in 
many  parts  of  the  country  are  begin- 
ning to  wake  up  to  the  fact  that  the 
insect  is  not  merely  a  nuisance,  but  a 
menace     to     health     and     life.     Health 


Dr.  L.  O.  Howard. 

The  ROvcrDmcnt  entomoloirist-in-chief.  who  is  leadinir  the 

crusade  against  the  house-fly. 


boards  in  various  cities  are  taking  ac- 
tion; some  of  the  state  boards  of  health 
are  doing  likewise;  and  the  Federal  au- 
thorities are  cooperating  by  every  means 
in  their  power — the  great  object  in  view 
being  to  arouse  public  sentiment  on  the 
subject  by  making  the  facts  widely 
known. 

Publicity  is 
what  is  princi- 
pally wanted.  It 
is  a  question  of 
educating  the 
people  on  the 
subject  —  of 
making  clear  to 
them  the  mis- 
chief done  by 
house-flies,  and 
the  ease  with 
which  the  pest 
can  be  done 
away  with  by 
the  adoption  of 
a  few  simple 
pre  cautions. 
Only  the  other 
day  a  large 
poster-sheet  was 
issued  by  the 
state  board  of 
health  of  Flor- 
ida, intended  for 
wide  distribu- 
tion and  to  be 
tacked  up  in  all 
public  places  — 
the  printed  in- 
formation on  it 
being  rendered 
more  impressive 
by  a  vividly- 
drawn  series  of  pictures  showing  flies 
winging  their  way  directly  from  garbage 
cans,  heaps  of  filth,  and  other  sources  of 
pollution,  to  the  food  on  the  dinner-table, 
the  baby's  milk,  and  the  bedside  of  the 
typhoid  fever  patient. 

It  is,  in  short,  an  anti-pollution  cru- 
sade that  has  been  begun.  The  people 
must  be  made  to  realize  that  the  house- 
fly is,  of  all  existing  creatures,  the  most 
dangerous  to  mankind.  While— owing 
to  the  cause  above  mentioned — it  makes 
a  specialty  of  intestinal  diseases,  it  is 
also  a  carrier  of  tuberculosis.  Tuber- 
cular material,  like  any  other  nastiness, 
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attracts  the  insect,  and  for  this  reason 
should  be  carefully  protected  from  flies. 
Otherwise,  they  will  carry  the  germs  to 
the  kitchen  and  the  table,  depositing 
them  upon  food. 

To  protect  all  kinds  of  foodstuffs  from 
flies  is  now  realized  to  be  of  utmost  im- 
portance. Indeed,  the  ominous  buzzing 
so  frequently  heard  in  the  pantry  is 
far  more  to  be  dreaded  than  the  high- 
keyed  note  of  the  mosquito  in  the  sleep- 
ing-room above.  For  there  is  no  such 
thing  as  a  clean  house-fly;  the  insect, 
bred  in  filth,  is  always  a  carrier  of 
microbes.  Microscopic  examinations 
made  by  the  health  authorities  of  New 
York  City,  in  1907,  showed  that  the  av- 
erage fly  among  414  of  the  insects 
caught  between  July  27  and  August  20, 
the  height  of  fly  time,  carried  on  its 
body  1,222,570  bacteria. 

These  experiments  indicated  that  the 
number  of 
bacteria  on 
a  single  fly 
may  range 
all  the  way 
from  550  to 
6,660,0  0  0. 
As  summer 
advances, 
the  number 
of  germs 
per  insect 
rapidly  in- 
creases. The 
method 
adopted 
was  to  catch 
the  individ- 
ual fly  with 
a  sterile  fly- 
n  e  t,  intro- 
duce it  into 
a  sterilized 
bottle  of 
water,  and 
shake  the 
bottle  to 
wash     the 

germs  from  its  body — ^the  result  being 
just  about  what  would  happen  if  the  fly 
had  fallen  into  a  jug  of  milk.  Some  of 
the  flies  were  captured  in  cow-stables, 
pig-pens  and  swill-barrels.  It  is  from 
such  favorite  haunts  that  they  come  di- 
rect to  our  kitchens  and  dinner-tables. 


Bacteria  Left  by  Fly  Passing  Over  Gelatine  Plate. 


So  conspicuous  is  the  house-fly  as  an 
agent  for  the  distribution  of  typhoid 
fever  that  the  government  bureau  of 
entomology  suggests  the  appropriateness 
of  calling  it  the  "typhoid  fly."  Beyond 
question  it  was  mainly  accountable  for 
the  outbreaks  of  this  deadly  disease  in 
our  military  camps  during  the  war  with 
Spain,  in  1898.  Every  regiment  devel- 
oped typhoid  within  eight  weeks  after 
assembling  in  the  encampments,  and  in 
every  one  of  the  camps,  in  the  North  as 
well  as  in  the  South,  the  malady  became 
epidemic. 

From  first  to  last,  one  in  every  five  of 
our  soldiers  in  the  national  encampments 
developed  the  disease,  and  of  the  total 
deaths  more  than  eighty  per  cent  were 
caused  by  typhoid.  It  was  the  flies  that 
did  it.  Indeed,  they  were  seen  walking 
over  the  food  in  the  kitchen  tents  and 
mess  tents  with  their  feet  visibly  whit- 

ened  by 
lime  from 
the  camp 
latrines. 
Every  man 
s  i  c  ic  with 
typhoid  be- 
c  a  m  e  a 
fresh 
source, 
through 
the  medium 
of  the  in- 
sects, of  in- 
fection for 
his  c  o  m- 
rades.  I  n 
autumn,  as 
the  .weather 
grew  cooler, 
the  flies 
gradually 
disappeared, 
of  course, 
and  the  dis- 
ease dimin- 
ished pro- 
portion- 
the  death  of  the  pernicious 


ately  with 
pests. 

Thus  was  furnished  a  very  striking 
object  lesson  in  the  relation  between  the 
house-fly  and  typhoid  fever.  But  there 
is  plenty  of  other  evidence.  Physicians 
hitherto  have  been  accustomed  to  regard 
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as  inevitable  what  they  call  the  "fall 
rise"  in  typhoid  deaths — ^that  is  to  say, 
the  marked  increase  in  the  number  of 
such  deaths  in  the  autumn  of  each  year. 
But  it  is  noticeable  that  if  the  time  be 
set  back  two  months,  from  the  report  of 
death  to  the  contraction  of  the  disease,  it 
exactly  corresponds  to  the  period  when 
flies  are  most  numerous  and  active.  In 
other  words,  the  flies  do  the  mischief,  and 
about  sixty  days  later  the  victims  perish. 

The  diarrhoea,  summer  dysentery,  and 
other  intestinal  complaints  which  carry 
off  so  many  young  children  in  hot 
weather  have  always  been  attributed 
mainly  to  temperature.  But  it  is  now 
realized  that  this  was  a  mistake.  The 
diseases  in  question  are  so  prevalent  at 
that  time  of  the  year  because  it  is  then 
that  flies  are  most  numerous.  They  are 
caused  by  specific  and  well-recognized 
germs,  which  the  flies  distribute.  Hence 
— as  is  now  for  the  first  time  under- 
stood— the  relative  immunity  of  breast- 
fed babies  to  such  complaints,  as  com- 
pared with  infants  artificially  fed,  whose 
food  is  more  or  less  exposed  to  the 
dangerous  insect. 

It  would  be  incorrect  to  suppose  that 
flies  are  alone  responsible  for  the  dis- 
tribution of  typhoid  fever.  There  are 
other  sources  of  infection,  notably  water 
and  milk.  But  the  insect  is  certainly  one 
of  the  principal  agents  concerned;  and 
as  for  dysentery  and  other  such  intes- 
tinal disorders,  it  is  undoubtedly  the 
chief  mischief-maker.  In  New  York 
City  several  local  epidemics  of  typhoid 
have  been  traced  to  flies ;  and  figures  of 
deaths  and  of  fly  multiplication,  reduced 
to  mathematical  curves,  have  shown  that 
these  infectious  bowel  complaints,  which 
cause  so  great  an  annual  slaughter  of 
young  children,  increase  and  diminish 
exactly  with  the  augmentation  and  fall- 
ing off  of  the  number  of  flies. 

In  order  to  make  the  experiment  as 
fair  as  possible,  the  flies  wanted  for 
bacteriological  examination  were  caught 
in  cages  in  various  parts  of  New  York 
—on  the  water  front,  in  the  slum  dis- 
tricts, on  Fifth  Avenue  uptown,  and 
elsewhere.  One  was  captured  on  South 
Street,  which  on  inspection  was  found 
to  be  carrying  in  his  mouth  and  on  his 
legs  over   100,000  fecal  microbes.     He 


had  been  walking  over  filth  on  the  water- 
front, and  was  on  his  way  to  the  nearest 
milk-pitcher.  Similar  studies,  by  the 
way,  were  made  last  summer  in  the  city 
of  Washington,  including  "intensive" 
observations  of  both  flies  and  diseases  in 
a  district  comprising  eight  squares.  The 
results  are  not  yet  quite  ready  for  pub- 
lication. 

One  of  the  diseases  spread  by  the 
house-fly  is  Asiatic  cholera — a  fact  dis- 
covered as  long  ago  as  1849,  when  there 
was  an  epidemic  of  that  dreaded  malady 
at  Malta.  A  warship  of  the  British 
Mediterranean  Squadron,  the  Superb, 
was  cruising  for  six  months  during  that 
period,  with  cholera  on  board  most  of 
the  time.  On  leaving  Malta  and  putting 
to  sea,  the  flies  which  had  swarmed  on 
the  vessel  gradually  disappeared,  and  the 
scourge  slowly  left  her.  But  later  on, 
when  she  entered  the  harbor  of  Malta 
again,  though  without  communicating 
with  the  shore,  the  flies  returned  in 
force,  and  the  cholera  likewise.  Since 
that  date  cholera  germs  have  been  found 
repeatedly  in  fly-specks  in  cholera  wards 
in  hospitals. 

Dr.  George  M.  Kober,  of  Washington, 
a  recognized  authority,  says  that,  allow- 
ing for  time  lost  by  sickness,  expense 
for  medical  treatment,  etc.,  typhoid 
alone,  for  which  the  fly  is  so  largely  re- 
sponsible, costs  the  people  of  the  United 
States  $350,000,000  annually. 

Notwithstanding  these  facts,  the  insect 
IS  encouraged  to  breed  unrestricted  ev- 
erywhere. It  is  allowed  to  enter  freely 
the  houses  of  most  of  our  people.  It  is 
permitted  to  spread  germs  over  food 
supplies  in  our  markets,  in  our  kitchens, 
and  in  our  dining-rooms;  while  in  pub- 
lic restaurants  the  patron  is  compelled 
literally  to  fight  for  his  meal  with 
swarms  of  the  parasitic  creatures,  alert, 
persistent,  and  unterrified. 

Why  endure  it?  If  it  were  difficult 
to  get  rid  of  the  house-fly,  a  general  fail- 
ure on  the  part  of  communities  to  make 
any  effort  to  reduce  its  numbers  might 
properly  be  termed  criminal  neglect. 
But,  inasmuch  as  it  is  an  easy  matter  to 
put  a  stop  to  the  plague  for  good  and 
all,  there  is  no  excuse.  That  it  continues 
to  exist  is  attributable  to  a  combination 
of  ignorance  and  carelessness  which  is 
a  disgrace  to  our  civilization.    Flies  sig- 
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nify  public  and  widespread  pollution. 
They  signify  not  merely  discomfort,  but 
the  wholesale  distribution  of  disease 
and  death.  Is  it  not  full  time,  then,  that 
the  people  should  rise  up  and  extermi- 
nate the  cause  of  such  mischiefs? 

In  order  to  make  clear  the  easy  means 
whereby  the  house-fly  may  be  extermi- 
nated, •  it  is  first  necessary  to  explain  in 
a  few  words  its  method  of  reproduction. 
The  female  always  lays  her  eggs  in  ac- 
cumulations of  filth  of  some  kind — 
whence  it  follows  that,  if  filth  were  not 
allowed  to  accumulate,  there  would  be 
no  more  flies.  But  the  particular  kind 
of  filth  most  sought  for  the  purpose  is 
horse  manure.  It  is  reckoned  that 
ninety-five  per  cent  of  all  the  flies  in  our 
cities  are  propagated  in  stables  where 
horses  are  kept.  Every  such  stable  is  a 
fly  hatchery;  and  a  single  stable  will 
turn  out  enough  flies  continuously  dur- 
ing the  summer  to  supply  an  entire 
neighborhood. 

The  female  lays  her  eggs  in  a  closely- 
packed  clump  either  in  or  upon  the  ma- 
nure or  other  filth  material.  Usually 
she  deposits  about  120  of  them  in  a 
batch.    They  are  of  an  elongated  almond 


finely  sculptured  with  delicate  hexagonal 
markings.  Under  favorable  circum- 
stances they  will  hatch  in  ten  or  twelve 


Foot  of  a  House-Flv.  Grkatly  Magnified. 

shape,  pearly  white  and  highly  polished. 
With  the  microscope  they  are  seen  to  be 


Eggs  of  House- Fly. 
Greatly  enlarsred. 


hours.  It  is  possible  that  a  female  fly 
may  lay  more  than  one  batch  of  eggs 
during  her  life,  but  this  is  a  question 
not  yet  satisfactorily  settled. 

From  each  egg  13  hatched  a  footless 
maggot,  which  feeds  upon  the  decom- 
posing vegetable  matter  to  be  found  in 
the  manure  or  other  material  by  which 
it  is  surrounded.  In  stable  manure  the 
eggs  may  often  be  dug  out  in  masses 
numbering  many  thousands,  from  a  few 
inches  below  the  surface.  At  the  end  of 
a  week  or  less  the  maggots  are  trans- 
formed into  chrysalids,  which,  at  first  of 
a  pale  yellowish  color,  rapidly  change 
to  bright  red  and  finally  to  a  dark  chest- 
nut hue.  Another  week,  or  less,  passes 
by,  and  then  the  perfect  flies  break  their 
way  out  of  the  chrysalids  and  take  wing. 
They  pair  promptly;  the  females  lay 
fresh  batches  of  eggs,  and  another  gen- 
eration is  started.  The  whole  cycle, 
from  egg  to  perfect  insect,  under  favor- 
able circumstances,  is  accomplished  in 
from  ten  days  to  a  fortnight. 

The  insects  will  breed  in  fermenting 
vegetable  or  animal  material  of  almost 
any  kind.  Garbage  suits  them  first-rate. 
The  maggots  and  chrysalids  have  been 
found  in  great  numbers  in  rotten  straw 
mattresses,  among  old  cotton  garments, 

and  even  in  waste  paper  that  had  been 
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exposed  to 
wet.  But 
the  fly 
crop  is  de- 
rived 
mainly 
from  ^the 
source  al- 
ready men- 
tioned. 

Now,  so 
far  as 
stables  are 
concerned , 
which  are 
account- 
able for 
ninety -five 
per  cent 
of  the  fly 
output  in 
cities,  the 
hatching 
of  the  in- 
sects can 
be    a  b  s  o- 

lutely  prevented  by  the  simple  device  of 
putting  all  manure  into  a  covered  recep- 
tacle, and  removing  the  contents  once  a 
week.  This  receptacle  should  be  a  water- 
tight bin  or  pit,  provided  with  a  cover,  so 
as  to  prevent  the  ingress  and  egress  of 
flies. 

The  additional  methods  demanded  are 
the  following:  Abolish  all  unsanitary 
outhouses.  Allow  no  accumulations  of 
filth  of  any  kind.  Compel  people  to  put 
all  their  garbage  in  covered  cans,  and 
remove  the  contents  at  least  once  a  week. 
Compel  owners  of  abattoirs  to  keep  all 
refuse  in  covered  receptacles ;  and  re- 
move such  waste  at  least  once  a  week. 

If  these  simple  measures  were  en- 
forced in  any  community,  the  house-fly 
would  soon  become  a  rare  species  of 
insect  in  that  locality.  All  that  is  needed 
in  order  to  achieve  this  end  is  an  ade- 
quate system  of  inspection,  especially 
with  regard  to  stables,  and  the  enforce- 
ment of  a  suitable  penalty  in  cases  of 
failure  to  obey  the  ordinance.  Nobody 
could  seriously  object,  inasmuch  as  not 
much  trouble  and  no  expense  worth 
mentioning  would  be  involved. 

As  Dr.  L.  O.  Howard,  the  govern- 
ment entomologist-in-chief,  says:  "It  is 
the  duty  of  every  individual  to  guard 


Tongue  op  a  Fly.  Much  Enlarged. 


against 
flies  on  his 
premises. 
It  is  the 
duty  of 
every  com- 
m  u  n  i  t  y, 
through  its 
board  of 
health,  to 
spend 
money  i  n 
warfare 
against 
this  enemy 
of  m a n- 
kind.  The 
duty  is  as 
clear  as  if 
the  com- 
m  u  n  i  t  y 
were  at- 
tacked by 
bands  of 
ravenous 
wolves. 
That  the  typhoid  fly — a  creature  born 
in  filth,  and  literally  swarming  with 
disease  germs — should  practically  be  in- 
vited to  multiply  unchecked,  even  in 
great  centers  of  population,  is  nothing 
less  than  criminal." 

The  health  authorities  of  New  York 
City  estimate  that  the  anti-fly  work, 
when  properly  carried  out,  will  reduce 
the  typhoid  deaths  in  the  metropolis 
from  650  to  about  360  a  year,  and  diar- 
rhceal  deaths  from  7,000  to  about  2,000. 
This  saving  of  more  than  5,000  lives  per 
annum  will  be  accompanied  by  an  ad- 
ditional saving  of  50,000  cases  of  serious 
sickness. 

An  objectionable  characteristic  of  the 
house-fly  which  has  not  been  mentioned 
is  that  it  is  strongly  attracted  by  any 
moist  sore  on  the  body  of  a  human 
being  or  animal.  During  the  civil  war 
there  was  an  appalling  mortality  on  both 
sides  from  what  was  called  "hospital 
gangrene" — a  malady  now  known  to 
owe  its  distribution  mainly  to  flies.  Un- 
fortunately, the  germ  theory  of  disease 
was  as  yet  undeveloped,  and  medical 
science  knew  no  means  of  fighting  the 
dreaded  complaint.  Nothing  is  easier 
than  for  a  fly  to  alight  upon  an  erysipelas 
sore,    and    carry    germs    from    it   to    a 
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healthy  wound  on  anothef  person — ^the 
usual  result  in  such  a  case  being  the  de- 
velopment of  "traumatic  erysipelas," 
which  is  an  extremely  dangerous  and 
frequently  fatal  disorder. 

One  fact  that  ought  to  be  very  dis- 
tinctly understood  is  that  the  filth  car- 
ried by  a  fly  on  his  leg^,  though  quite 
sufficient  to  do  plenty  of  mischief,  is  in- 
considerable in  quantity  compared  with 
what  he  conveys  from  place  to  place  in 
his  intestinal  canal,  depositing  it  wher- 
ever he  happens  to  alight.  So  constant 
is  this  process  of  deposition  that,  as  as- 
certained by  careful  observation,  five 
minutes  rarely  elapse 
without  the  making,  by 
any  individual  fly,  of  at 
least  one  fly-speck.  If 
people  realized  that  this 
was  continually  going  on 
while  flies  crawled  over 
their  food,  they  might 
better  appreciate  the  im- 
portance of  preventing  it. 

A  painstaking  study  of 
the  subject  by  Dr.  N.  A. 
Cobb,  of  the  Department 
of  Agriculture,  has  shown 
that  the  number  of  germs 
of  all  kinds  passed  in  this 
way  through  the  body  of 
the  fly,  and  deposited  by 
preference  on  our  walls, 
picture- frames,  chan- 
deliers, furniture,  and, 
worst  of  all,  food-stuffs, 
exceeds  by  at  least  1,000 
times  the  number  carried 
on  the  legs.  This  fact 
has  been  ascertained  by 
actual  count.  Further- 
more, by  a  curious  para- 
dox, the  house-fly  is,  after 
its  own  fashion,  very 
cleanly.  It  is  constantly 
engaged  in  washing  itself, 
and  the  filth  on  its  legs  it 
cleans  off,  as  anybody 
may  easily  notice,  if  he 
will  but  watch  the  process, 
by  drawing  them  through 
its  mouth,  thus  transferring  the  virulent 
germs  to  its  stomach. 

Typhoid  fever,  dysentery,  cholera 
morbus,  tuberculosis,  Asiatic  cholera, 
and  certain  infectious  eye  diseases  are 


among  the  maladies  already  known  to  be 
distributed  by  the  house-fly.  But  in  all 
likelihood  it  carries  the  germs  of  a  good 
many  other  complaints.  By  occupation 
a  parasite  on  man,  living  at  his  expense, 
and  depending  upon  him  to  a  great  ex- 
tent for  protection,  this  abominable  in- 
sect returns  the  obligation  by  afflicting 
upon  its  benefactor  suffering  and  death 
in  a  great  variety  of  forms. 

It  is  a  remarkably  intelligent  insect. 
From  birth  it  seems  to  be  perfectly  well 
aware  that  man  is  its  enemy,  but  appar- 
ently regards  him  with  contempt  as  a 
sluggish   and   crawling  creature   of   in- 


Thk  Under  Side  of  a  Fly.  Magnified. 
A  remarkable  pbotoRrapb.  sbowine  intimate  details  of  his  anatomy.    This 
IS  not  the  house-fly.  out  a  nearly  related  species. 


ferior  activity  and  resource.  Its  sight  is 
very  acute,  each  of  its  two  huge  eyes 
being  literally  several  thousand  eyes  in 
one ;  and  for  each  of  these  myriad  eyes 

it  is  provided  with  a  separate  lens  and 
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retina — though,  of  course,  all  of  them 
furnish  to  the  brain  of  the  fly  a  single 
image,  just  as  our  own  two  eyes  see 
only  one  object.  In  addition,  it  is  able 
to  think  and  act  upon  its  thought  in  a 
small  fraction  of  the  time  which  the 
smartest  man  requires  to  go  through  the 
same  processes. 

The  fly's  cunning  is  doubtless  a  matter 
of  inherited  experience.  Unlike  our- 
selves, the  insect  is  born  wise.  It  sees 
not  very  much  of  the  world  during  its 
lifetime,  for  it  rarely  travels  more  than 
a  few.  rods  away  from  the  place  where 
it  was  originally  hatched.  The  wide- 
spread popular  notion  that  it  bites  on 
occasions  is  wholly  erroneous.  It  has  no 
mouth-parts  for  biting.  Occasionally 
stable  flies,  of  entirely  different  species, 
find  their  way  into  dwelling-houses  and 
bite  people — whence  the  mistake.  An- 
other wrong  idea  is  that  it  walks  on  the 
ceiling  by  the  help  of  sucking  discs  at- 
tached to  its  feet — the  fact  being  that 
each  of  its  six  paws  is  provided  with  a 
pair  of  cushions  and  two  hooks.  The 
cushions  are  covered  with  minute  hairs, 
which  are  kept  moist  by  a  secretion, 
causing  them  to  adhere  to  a  smooth 
surface. 

Like  other  insects,  the  house-fly  has  ene- 
mies, one  of  which  is  the  familiar  house- 
hold myriapod,  commonly  known  as  a 
"centipede."  But  the  most  effective  foe  of 
the  fly  is  a  peculiar  fungus  disease.   One 


sometimes  sefes  a  specimen  of  Musca 
domcstica  fastened  to  a  window-pane  by 
the  whitish  threads  of  this  fatal  fungus. 
But,  in  spite  of  all  hostile  influences — 
even  cold,  which  wipes  out  the  great  ma- 
jority in  the  winter  time — a  sufficient 
number  of  flies,  in  cool  latitudes,  always 
find  shelter,  mostly  in  dwelling-houses, 
to  start  a  fresh  generation  in  the  follow- 
ing spring. 

It  does  seem  wonderful,  when  one 
comes  to  think  of  it,  that  so  small  and 
contemptible  an  insect  should  be  able  to 
do  such  an  immense  deal  of  harm  to 
mankind.  But  it  is  much  more  astonish- 
ing that  we,  now  that  we  have  come  to 
understand  the  dangerous  character  of 
this  hitherto-despised  adversary,  should 
not  only  permit,  but  encourage  it  to 
breed  among  us — actually,  as  it  might 
be  said,  establishing  and  maintaining 
hatcheries,  in  the  shape  of  stables,  for 
its  artificial  propagation.  Surely,  how- 
ever, this  state  of  affairs  cannot  mujch 
longer  continue.  Ignorance  no  longer 
furnishes  an  excuse.  Action  must  be 
taken  for  the  extermination  of  this  insect 
enemy.  In  fact,  it  has  already  been 
begun.  And  there  is  every  reason  to 
believe  that  eventually  the  adoption  of 
proper  measures,  such  as  those  above 
suggested,  will  result  in  the  practical 
extirpation  of  the  winged  peril  in  our 
communities  and  free  us  from  some  of 
the  ills  that  beset  us. 


A  Toast 


Here's  to  the  maiden  of  bashful  fifteen; 

.  Here's  to  the  widow  of  fifty; 
Here's  to  the  fiaunting  extravagant  quean. 
And  here's  to  the  housewife  that's  thrifty ! 
Let  the  toast  pass; 
Drink  to  the  lass; 
I'll  warrant  she'll  prove  an  excuse  for  the  glass. 


—Sheridan 
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NEW  GGDD  THINGS  lOR 
AMERICANS  TO  EAT 


By  Rene  Bache 


» WO  new  vege- 
tables for  the 
kitchen  gar- 
den, a  giant 
radish  and  a 
cabbage  from 
Brobdignag, 
have  recently 
been  introduced  into  this  coun- 
^  try  by  our  agricultural  explor- 
ers. They  are  remarkable  not 
only  for  size,  but  for  excel- 
lence of  flavor,  and  will  be 
heartily  welcomed  as  palatable 
additions  to  the  American  bill-of-fare. 
The  radish  in  question  comes  from 
Japan,  where  it  is  known  as  "sakura- 
jima."  It  attains  a  length  of  two  feet 
or  more,  and  sometimes  a  circumference 
equal  to  that  of  a  man's  thigh.  Al- 
though the  seed  is  not  planted  until  the 
middle  of  the  summer,  the  vegetable 
grows  with  wonderful  rapidity,  and 
early  in  autumn  is  ready  for  the  table. 

Being  so  remarkably  big,  one  might 
imagine  that  this  giant  radish  must  be 
coarse  of  texture  and  crude  of  flavor, 
but  the  very  opposite  is  the  fact.  Its 
substance  is  very  tender,  and  it  is 
sweeter  and  more  agreeable  to  the  taste 
than  the  radishes  with  which  we  are 
familiar.  One  advantage  of  it  is  that, 
starting  late  in  the  season,  it  can  be 
planted  after  other  garden  crops  are 
gathered  .ind  out  of  the  way— even  as 
late,  indeed,  as  August. 

The  government  plant  bureau  rec- 
ommends this  vegetable  in  the  highest 
terms.  It  ought  before  long  to  be  in 
every  kitchen  garden;  and  there  is  no 
reason  why  it  should  not  be  widely 
planted,  inasmuch  as  the  seeds  are  al- 
ready to  be  obtained  from  some  seeds- 
men. The  huge  radish  will  keep  all 
winter  in  a  cool  cellar.  It  may  be  cooked 
like  turnips  and  beets,  or  cut  into  little 
squares  or  strips,  and  served  just  as  we 


to 


ordinarily    are    accustomed 
serve  common  radishes. 

As  for  the  giant  cabbage,  it 
comes  from  China,  and  is  quite 
as  remarkable  in  its  way  as  the 
radish.  It  attains  a  weight  of 
forty  pounds,  and  possesses  so 
fine  a  flavor  that  cabbages  of 
the  kinds  to  which  we  are  ac- 
customed must  be  regarded  as 
poor  things,  relatively  speak- 
ing. This  remarkable  vegeta- 
ble from  the  Flowery  Land  has 
a  much  more  delicate  taste  than 
ordinary  cabbage,  with  less  of  the  crude 
"cabbagy"  intensity,  which  many  folks 
find  objectionable. 

Another  novelty,  likewise  from  China, 
is  a  giant  persimmon.  It  represents  an 
entirely  new  type  of  the  fruit.  Four 
inches  in  diameter,  it  is  not  only  seed- 
less, but  puckerless,  so  to  speak.  One 
of  its  peculiarities  is  a  groove  that  en- 
circles it  horizontally.  But  the  absence 
of  the  pucker  is  most  important.  One 
can  eat  it  before  it  is  soft — which  is 
not  the  case  with  the  persimmons  already 
familiar  to  us  in  this  country.  Hence  it 
is  practicable  to  ship  it  to  market  while 
iit  is  still  hard — a  most  vital  point  com- 
mercially, of  course.  Already  the  scions 
have  been  distributed  among  growers  in 
several  of  the  Southern  States,  for  ex- 
perimental culture;  but  this  persimmon 
is  so  hardy  that  efforts  will  be  made  to 
produce  it  as  far  north  as  New  York 
and  New  Jersey. 

From  this  same  country  has  recently 
arrived  a  new  fniit  called  a  "date,"  but 
which  is  in  reality  not  a  date  at  all.  It 
does  not  even  grow  on  a  palm,  but  on  a 
thorny  kind  of  tree,  by  grafting.  Some 
of  its  varieties  are  seedless.  It  has  a 
very  delicious  flavor,  and  in  the  Orient 
is  usually  dried  for  market— one  method 
of  preparing  it  being  somewhat  like  that 
applied  to  s(M:alled„'',|^lap^s,f5^5^^f^, 
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great  advantage  of  it  is  that  it 
very  little  water,  so  that  it  is 
grown    in    orchards,    as    in 
China — ^to  prove  exception- 
ally valuable  in  Arizona  and 
New  Mexico. 

Meanwhile  the  plant  bu- 
reau has  become  exceedingly 
interested  in  the  develop- 
ment of  bamboo  possibilities 
in  the  United  States.  A 
very  large  shipment,  com- 
prising 3,000  bamboo  plants 
of  choice  and  selected  varie- 
ties, was  recently  received 
from  Japan  at  Chico,  Cal., 
where  the  government  main- 
tains extensive  experimental 
gardens.  There  the  plants 
have  already  been  set  out — 
with  an  aim  in  view  which  is 
of  much  importance,  and 
which  will  presently  be  ex- 
plained. 

470 


requires 
likely — 


Broom  Corn  Millet. 
A  new  grain  from  the  Step- 
pes of  Siberia. 


It  is  the  intention  of  the  bureau  to 
establish,  at  three  places  in  different 
parts  of  the  South,  trial 
groves,  as  th^  might  be 
called,  of  choice  bamboos. 
Necessarily,  they  will  take  a 
number  of  years  to  develop. 
There  is  no  reason  to  doubt 
that  they  will  succeed,  how- 
ever ;  for  in  the  same  regions 
are  already  many  clumps  of 
bamboos  owned  by  private 
individuals,  which  have 
thrived.  The  localities 
chosen  for  the  groves  will  be 
selected  with  reference  to 
the  fact  that  such  bamboo 
clumps  are  growing  in  those 
neighborhoods. 

When  the  groves  in  ques- 
tion have  had  time  to  be- 
come mature,  manufacturers 
in  various  lines,  who  might 
utilize  bamboo  for  one  pur- 
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GIANT  CHINESE  "PUCKERLESS"  PERSIMMONS. 
This  fruit,  prepared  like  hgu,  is  a  delicious  addition  to  our  market  variety. 


lUITiLK   BAMIiOn   SHCRTTS. 
The  large  one  weighs  sixteen  pounds, 
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pose  or  another, 
will  be  invited  to 
view  them,  and  to 
consider  whether 
they  would  care 
to  attempt  experi- 
ments in  utilizing 
the  material.  If 
so,  they  will  be 
supplied  with  all' 
the  bamboo  they 
require  for  the 
test.  This  cannot 
be  done,  of  course, 
with  a  mere 
clump  or  two  of 
bamboo,  inasmuch 
as  the  quantity 
available  would 
be  too  small  to  af- 
ford opportunity 
for  an  industrial 
experiment. 

On  the  other  hand,  when  several 
groves,  each  of  them  comprising  a  num- 
ber of  acres,  are  mature,  experiments  in 
the  utilization  of  bamboos  in  all  sorts  of 


Hunting  New  Good  Things  to  Eat. 

Dr.  Frank  N.  Meyer,  government  aRricuItural  explorer,  in 

Northern  China. 


ways  can  be  un- 
dertaken on  a 
practical  and  sat- 
isfactory basis.  It 
is  felt  that  the 
government  ought 
to  carry  the  mat- 
ter up  to  this 
point,  where  capi- 
tal will  presum- 
ably be  found  to 
take  it  up.  In  the 
meantime,  at 
Chico,  the  bam- 
boos will  be  prop- 
agated as  rapidly 
as  possible,  in  or- 
der that,  when 
the  experiments 
shall  have  proved 
successful,  the 
government  may 
be  in  a  position  to 
such  quantities  as 


supply  the  plants  in 
may  be  desired. 

As  is  well  known,  the  bamboo  is  one 
of  the  most  useful  plants  on  the  face  of 


PACKETS  OF  BAMBOO. 
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the  earth.  It  is  also  very  ornamental — 
so  much  so,  indeed,  that  any  well-to-do 
American  citizen  would  be  glad  to  have 
a  clump  on  his  estate.  A  grove  of  tim- 
ber bamboos  is  one  of  the  most  beauti- 
ful sights  in  the  world.  The  ground 
beneath  is  covered  with  a  dense  mat  of 
light-brown  leaves,  upon  which  glimpses 
of  sunshine  fall  through  the  feathery 
foliage  far  overhead.  The  stems — 
dark  green  in  color  and  perfectly 
symmetrical — are  leafless  and  branch- 
less up  to  a  height  of  twenty  feet  or 
so.  But  here  and  there  are  springing 
up  young  shoots — so  tender  that, 
when  they  are  higher  than  one's 
head,  one  may  break  them  off  with 
a  slight  blow  of  the  hand ;  yet  which 
grow  so  fast  that  in  thirty  days  they 
are  twenty-five  or  thirty  feet  tall. 

The  material  they  furnish  is  alto- 
gether different  from  any  wbod  that 
we  know.  It  does  not  have  to  be 
seasoned,  but  may  be  worked  green. 
In  Japan  it  is  commonly  used  for 
barrel-hoops,  shrinking  as  it  loses  its 
greenness,  and  holding  with  a  firm 
grip.  Extremely  flexibie,  and  some- 
what resembling  hickory  in  this  re- 
spect, it  is  so  straight  in  the  grain 
that  it  can  be  split  into  the  finest  and 
most  beautiful  ribbons,  out  of  which 
baskets  of  all  kinds  are  woven. 
Ladders  are  made  of  it :  likewise 
trays,  screens,  chicken  coops,  pots 
for  plants,  irrigating  pipes,  and  a 
multitude  of  other  useful  things. 

From  the  Chinese  province  of 
Manchuria  has  recently  been  ob- 
tained a  "grain  sorghum"  that  prom- 
ises to  be  very  valuable.  In  that 
part  of  the  world  it  is  utilized  as 
a  cereal  for  human  consumption ;  and 
already  farmers  in  our  own  country 
are  using  similar  varieties  in  a 
small  way  for  making  griddle  cakes. 
The  plant  produces  huge  ears,  weighing 
three  or  four  ounces  apiece  and  literally 
loaded  with  large  grains. 

It  is  worth  mentioning  incidentally 
that  a  very  superior  br«om-corn  millet, 
recently  obtained  from  the  steppes  of 
Siberia,  is  likewise  used  for  human  food 
in  the  region  whence  it  comes.  Like 
the  above-mentioned  "grain  sorghum," 
it  produces  a  very  large  yield.  But 
both  of  these  have  been  introduced  into 


this  country  primarily  to  feed  cattle  and 
horses. 

The  above  mentioned  are  only  a  few 
of  the  new  and  valuable  plants  recently 
introduced  into  this  country  by  our 
agricultural  explorers.  Among  these 
one  of  the  most  important  is  a  species 
of  plum,  called  prunus  davidiana,  which 


in  China  is  almost  universally  used  as  a 
"stock"  on  which  to  graft  peaches,  apri- 
cots, cherries,  plums,  and  almonds.  As 
everybody  knows,  such  fruits  are  never 
grown  on  their  own  roots,  but  always  by 
grafting  or  budding  them  upon  a  suit- 
able stock. 

Inasmuch  as  the  stock  becomes  the 
groundwork,  or  foundation,  of  the 
grafted  plant,  so  to  speak,  it  must  be 
chosen  with  utm9f^^^,^^r^^.^^^^^^hall 
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be  vigorous  is  a 
prime  and  obvious 
requisite.  On  the 
other  hand,  if  too 
vigorous,  it  will 
outgrow  and  throw 
off  the  scion.  There 
are  other  essen- 
tials, of  course ; 
but  it  will  suffice 
here  to  say  that  the 
enormously  profit- 
able plum-growing 
industry  of  Cali- 
fornia depends 
f  undamen  t  a  1- 
ly  upon  the  use  of 
an  exactly  suitable 
stock,  while  two 
well-known  stocks 
are  the  basis  of  the 
success  of  the 
great  cherry  or- 
chards of  New 
York  State. 


Grain  Sorghum  prom  Manchuria. 
The  heads  weigh  three  or  four  ounces  apiece. 


Such  being  the 
case,  it  is  straog^c 
that  the  stock 
utilized  so  univer- 
sally in  China  for 
grafting  cherries, 
apricots,  almonds, 
plums,  and  |>eaches, 
should  never  have 
been  brought  to 
this  country  until  a 
few  months  ago, 
when  it  was  intro- 
duced into  the 
United  States  by 
Dr.  Frank  N. 
Meyer,  one  of  the 
ablest  and  most  en- 
terprising of  the 
government  ex- 
plorers, who  has 
secured  in  the  Ori- 
ent many  plants  of 
value.  The  prunus 
davidiana  is  being 
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grown  from  seed  by  the  plant  bureau, 
and  eventually  experiments  will  be 
made  by  grafting  the  above  men- 
tioned fruits  upon  it  as  a  stock.  Four 
or  five  years  will  doubtless  be  required 
to  find  out  just  how  satisfactory  it  is  for 
the  purpose,  but  excellent  expectations 
are  entertained. 

All  of  these  fruits,  it  will  be  under- 
stood, are  of  the  same  family ;  and,  if  it 
were  desired,  all  of  them 
could  be  grown  on  a  single 
tree — just  as  Mr.  Burbank 
has  grown — by  grafting — 
twenty  or  thirty  different 
kinds  of  apples  on  one  tree. 
But,  of  course,  this  is  mere 
freak  business,  and  of 
no*  horticultural  importance 
whatever.  What  really  is 
important  is  the  possibility 
that  the  introduction  of  the 
new  stock  from  China  may 
beneficially  affect  the  or- 
chard industries  concerned. 

The   variety   of   vegeta- 
bles,    and     Animals,     too, 
available    for    the    use    of 
man  as  food,  is  constantly 
increasing.      Burbank   has 
bewildered  us  by  showing 
us  the  well-nigh  infinite  possibilities  in 
the    way   of    fruit   cultivation.     Future 
generations  will  look  back  upon  the  pres- 
ent generation,  as   we  look  upon  past 
generations,  with  pity  that  their  palates 
did   not  know  the   joys   of  sweet   new 


fruits  or  other  variations  in  the  edible 
vegetable  kingdom. 

It  seems  only  the  other  day  that  the 
French  alone  ate  frogs'  legs,  mushrooms, 
and  tomatoes — "love  apples"  as  the  last 
were  called  in  England  and  America, 
grown  like  flowers  for  purposes  of  orna- 
mentation, but  thought  to  bc'  poisonous, 
and  hence  scrupulously  avoided  as  a 
food. 


A  New  Kind  of  Peony  from  Central  China. 

But  when  we  discover  that  bamboo 
shoots,  young,  tender,  and  green,  are 
also  quite  palatable,  and  that  the  species 
may  be  used  as  a  most  welcome  article 
of  diet,  our  wonder  grows  more  and 
more. 


'Tis  Sweet  to  Think 

Tis  sweet  to  think  that  where'er  we  rove 

We  are  sure  to  find  something  blissful  and  dear;  • 

And  that  when  we're  far  from  the  lips  we  love, 

We've  but  to  make  love  to  the  lips  we  are  near. 

—Moore. 
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GLORIOUS  Independ- 
ence Day  is  coming. 
It  is  about  time  for 
the  fond  parent  to  get 
ready  to  take  his 
small  son  out  on  a 
vacant  lot,  stand  him 
up  conspicuously  in  a 
corner  and  see  how  many  times  he  can 
hit  him  with  a  revolver  at  fifty  paces. 
If,  after  ten  shots,  the  boy  is  only  hit 
once  or  twice  and  still  retains  some  rem- 
nants of  life,  the  fond  parent  may  take 
what  is  left  of  his  son  back  home  and  be 
thankful  that  Nature  made  him.  a  poor 
marksman. 

What  ?  I  am  talking  nonsense  ?  Well, 
as  between  taking  my  son  out  and  shoot- 
ing at  him  and  giving  him  a  toy  pistol 
and  cannon  crackers  and  letting  him 
shoot  himself  with  the  germs  of  lock- 
jaw, I  can  see  little  choice. 

Listen,  you  who  think  that,  because 
you  used  a  toy  pistol  harmlessly  and  es- 
caped, your  boy  must  needs  be  immune. 
Did  you  know  that  since  the  introduction 
of  the  toy  pistol  and  giant  cracker  the 
number  of  lives  sacrificed  yearly  in  tlie 
celebration  of  the  Fourth  of  July  has 
averaged  about  four  hundred,  the  great- 
est mortality  being  from  fireworks  used 
on  the  Fourth  in  1903,  when  the  number 
tabulated  by  the  Journal  of  the  American 
Medical  Association  was  four  hundred 
and   sixty-six,  of   which   three   hundred 


and  sixty-three  were  from  tetanus 
caused  by  toy  pistols? 

Three  hundred  and  sixty-three  lives — 
almost  one  for  every  day  in  the  year — 
is  the  frightful  accounting  of  one  day 
in  one  year;  and  the  account  is  to  be 
credited  to  harmless  enthusiasm,  a  mis- 
taken patriotism,  thoroughly  mixed  with 
ignorance  and  the  applicatron  to  wounds 
of  "remedies"  which  did  a  thousand 
times  more  harm  than  good. 

Do  you  know  what  lockjaw  is?  Do 
you  know  what  it  looks  like?  Can 
you  stand  a  few  paragraphs  of  descrip- 
tion? I  warn  you,  matter  of  fact  as  I 
shall  make  them,  they  are  not  pretty 
words,  especially  if  you  visualize  your 
own  son  as  so  suffering. 

When  lockjaw,  or  tetanus,  is  about  to 
develop,  the  wound  from  which  the  in- 
fection has  come  and  which  has  prob- 
ably been  healing  gets  irritable,  red  and 
tender,  and  pains  shoot  up  the  nerves 
toward  the  spine.  The  first  evidence  of 
the  seizure  is  nearly  always  in  the 
nerves  which  control  the  muscles  in 
grinding  food  and  the  jaws  become  rig- 
idly closed ;  hence  the  name  given  to  the 
disease.  The  muscles  of  the  throat  be- 
come so  sensitive  that  tlxey  resist  the 
passing  of  food,  making  it  painful  and 
difficult  to  swallow.  The  muscles  of  the 
face  take  a  fixed  position,  with  lips  re- 
tracted exposing  the  teeth ;  the  brow  is 
wrinkled  and  the  eyes  stare,  giving  the 
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countenance  a  mixed  expression  of 
anguish  and  laughter,  producing  the 
**sardonic''  expression  peculiar  to  tet- 
anus. The  rigidity  of  the  muscles  next 
extends  to  the  body  and  its  extremities 
and  the  victim  becomes  helpless,  stiff- 
ened. Often  the  muscles  of  the  back  are 
drawn  so  tense  that  the  body  is  bent  like 
a  bow,  resting  on  the  head  and  heels. 
Less  frequently  it  is  bent  forward  or  to 
one  side.  In  the  beginning  of  the  attack 
the  rigidity  is  not  constant  and  does  not 
affect  all  the  groups  of  muscles  equally, 
and  may  pass  from  one  to  another  group 
with  intervals  of  complete  relaxation. 

But  the  spasms  become  more  frequent 
and  severe  and  are  presently  excited  by 
the  slightest  muscular  effort.  So  ex- 
quisitely excitable  are  the  nerves  that  a 
mere  touch,  a  current  of  air,  the  reflec- 
tion of  light  from  any  bright  object,  will 
bring  on  a  sudden  spasm  in  all  the 
muscles  ordinarily  controlled  by  the  will ; 
the  face  is  horribly  distorted,  the  spine 
bent,  and  the  hands  violently  clinched 
and  drawn  up.  So  se- 
vere is  the  contraction 
that  muscles  are 
sometimes  torn  in 
two.  DuringJ:he  con- 
vulsion there  i*s  a  scr 
vere  pain  through  the 
stomach  and  back. 
Immediately  follow- 
ing the  maximum  of 
the  paroxysm,  the 
breathing  becomes 
easier  and  a  little 
fluid  may  be  taken 
through  a  tube. 

Unfortunately  the 
mind  of  the  sufferer 
is  clear  and  his  senses 
acute  during  the  at- 
tacks. Profuse  sweats 
occur,  and  the  voice 
is  dry,  gutteral  and, 
at  times,  unintelligi- 
ble. Owing  to  the  se- 
vere activity  of  the 
muscles,  lockjaw 
causes  the  highest 
fever  ever  seen,  and 
the  body  temperature 
sometimes  rises  for 
an  hour  or  two  after 
^  "l^^^f  ^i-^*^-        death.  Finally  the  boy, 


your  boy,  sinks  from  exhaustion  or  a  se- 
vere paroxysm  arrests  the  breathing  and 
death  terminates  a  disease  which  has  the 
worst  terrors  of  meningitis,  strychnine 
poisoning  and  hydrophobia,  causing  an 
agony  hardly  to  be  surpassed  by  the  tor- 
tures of  a  martyrdom,  and  a  distress  to 
the  helpless  bystander  which  is  unmeas- 
urable  in  words. 

The  enormous  death  rate  from  tet- 
anus on  the  Glorious  Fourth  has  been 
reduced  by  publicity.  Newspapers  and 
magazines  published  the  facts  in  the  case 
and  much  good  was  done,  many  lives 
saved.  Parents  learned  that  a  wound 
from  a  toy  pistol,  however  slight,  should 
be  immediately  taken  to  the  surgeon  be- 
cause failure  to  have  it  radically  cleansed 
would  result  in 
lockjaw;  doc- 
tors learned 
that  ordinary 
disinfectants  and 
dressings  were 
not  only  futile 
but  harmful ;  the 
authorities  learned 
that  the  responsi- 
bility of  controlling 
the  danger  lay 
upon  them ;  and 
even  "Young 
America"  learned 
by  admonition  that 
hurts  from  fire- 
works should  be 
referred  to  par- 
ents. This  reduced 
the  number  of 
cases  of  Fourth  of 
July  tetanus  sev- 
enty-five per  cent,  but 
still  an  average  of  or  "c 
hundred  youths  suffer 
death  from  the  di^ 
ease  every  year;  la^t 
year ;  this  year. 

City  authorities  arc 
now  facing  the  re- 
sponsibility of  pro- 
tecting children  from 
the  cupidity  of  fire- 
works vendors  on  aii- 
other  Independem  c 
Day.  If  you,  who  are 
parents,  are  not  suf- 
ficiently  ^pprehe^^^^,  ,^  ,^^^^^- 
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to  supervise  the  manner  in  which  it  is 
celebrated  by  your  children,  you  must 
shoulder  your  share  of  the  blame  if 
things  go  wrong. 

What  causes  lockjaw?  The  tetanus 
bacillus,  which  belongs  to  one  of  the 
smallest  groups  of  micro-organisms  or 
microbes,  it  having  but  fourteen  mem- 
bers. They  are  known 
as  "anaerobic"  bacilli 
because  they  cannot 
feed  or  multiply  while 
exposed  to  the  oxygen 
of  the  air.  If  they 
could  perform  their 
functions  and  repro- 
duce themselves  in  the 
presence  of  air,  they 
would  soon  depopulate 
the  earth.  They  are 
omnipresent  in  dust 
and  in  soils ;  and  horse 
manure,  which  fur- 
nishes the  bulk  of  street  dust,  is  always 
alive  with  them.  It  is  easy  to  see  how 
liable  they  are  to  be  introduced  into 
every  scratch.  But,  being  necessarily 
dormant  until  they  reach  a  feeding 
ground  from  which  air  is  excluded  and 
where  animal  fluids  are  present,  they 
cannot  poison  an  open  wound. 

When  the  bacillus  of  tetanus  finds  its 
surroundings  uncongenial,  it  devotes  its 
energy  to  the  production  of  a  spore  or 
seed  which  has  great  power  of  resist- 
ance. Even  if  it  is  boiled  for  some  time 
or  frozen  in  liquid  air  or  covered  for 
ten  hours  with  a  five  per  cent  solution 
of  carbolic  acid,  which  is  as  strong  as 
can  be  used  with  safety  as  an  antiseptic, 
they  suffer  no  impairment  of  power  to 
produce  active  bacilli.  Tetanus  spores 
kept  dry  on  splinters  of  wood  for  ten 
years  produced  lockjaw  in  mice  which 
were  pricked  with  them. 

The  "rusty  nail"  wound,  so  commonly 
a  cause  of  lockjaw,  is  dangerous,  not  be- 
cause of  the  rust  but  because  tetanus 
bacilli,  floating  in  the  air,  have  come  to 
rest  upon  the  nail  and  are  carried  by  it 


beneath  the  skin.  Upon  withdrawing  the 
nail  the  wound  closes,  thereby  excluding 
air  from  the  microbes  deposited  in  it. 

The  bacillus  of  tetanus,  first  found  in 
man  by  Rosenbach  in  1886,  is  a  slender 
rod  which  develops  a  spore  at  one  end 
that  gives  it,  under  the  microscope,  the 
appearance  of  a  pin  or  drumstick.  So 
small  is  it  that  six  could  lie  side  by  side 
on  a  razor's  edge.  When  left  deep  in  a 
wound  by  the  instrument  that  made  it, 
or  when  blown  in  with  powder,  these 
germs  begin  to  feed  upon  the  ani- 
mal juices  and  to  excrete  the  poison 
which  is  peculiar  to  them.  Most  of  the 
microbes  which  are  re- 
sponsible for  the  infec- 
tious diseases,  such  as 
scarlet  fever,  multiply 
rapidly — one  of  them  if 
well  fed  becomes  a 
great  grandmother  in 
an  hour ! — and  are  car- 
ried in  the  blood  to 
every  cell  in  the  body. 
The  aerobic  bacillus  of 
diphtheria  multiplies  in 
a  limited  area,  only  the 
toxin  it  excretes  being 
taken  into  the  circulat- 
ing blood.  The  lockjaw  bacillus  forms  a 
poison  which  travels  slowly  along  the 
nerves  from  their  minute  terminal  ends 
at  the  wound  to  the  spinal  cord  or  brain 
from  which  they  arise,  so  that  after  death 
there  is  no  evidence  of  disease  except  in 
the  nervous  system. 

Nearly  all  the  cases  of  lockjaw  re- 
ported are  caused  by  blank  cartridges, 
by  large  fulminating  caps  in  toy  pistols 
or  by  cannon  crackers.  The  guiltless 
fireworks  are  small  paper  caps,  tor- 
pedoes and  small  firecrackers.  A  very 
few  deaths  are  from  accidents  with  toy 


Digitized  by 


Google 


A  Sane  Cblkbratjon  of  thii  FtiutTH, 
ui^rvkiiii  oil  thjfi  day. 


cannon,  Roman  candles,  sky-rockets  ancl 
such  popular  celebrating  material. 

The  wound  from  a  toy  pistol  usually 
appears  trivial  because  there  is  only  a 
small  hole  through  the  skin,  produced  by 
the  entering  wad,  surrounded  by  an  area 
that  is  peppered  with  unexploded  pow- 
der grains  owing  to  the  injured  part, 
usually  the  hand,  being 
near  to  the  muzzle  of  the 
pistol.  The  injury,  slight 
in  appearance,  is  often 
treated  with  cooling  lotions 
or  a  wet  rag,  still  worse, 
with  salve  or  plaster,  or 
worst  of  all,  cauterized, 
thus  sealing  up  the  wound. 
It  is  of  the  utmost  impor- 
tance that  it  receive  instant 
and  intelligent  surgical  at- 
tention. 

The  wounded  boy  has 
usually  been  energetically 
engaged  in  getting  his 
hands  covered  with  street 
dirt  in  which  the  tetanus  bacilli  are  ever 
present.  They  are  carried  deep  beneath 
the  skin  beyond  the  reach  of  air  which 
would  deter  them  from  secreting  their 
poison  when  the  wound  is  made.  At  the 
bottom  of  the  wound  is  a  pasteboard 
wad  and  a  piece  of  tough  skin  upon 
which  are  the  microscopic  spores,  blood 


and  crush- 
ed flesh,  an 
ideal  feed- 
ing ground  for  the  bacilli.  These  wounds 
are  often  made  several  inches  deep,  the 
force  of  the  explosion  having  traveled 
along  the  sheaths  of  the  leaders  of  the 
fingers  or  under  the  tough  web  of  fascia 
in  the  palm  of  the  hand, 
the  destruction  of  tissue 
being  very  large  in  propor- 
tion to  the  size  of  the  ex- 
ternal opening.  It  is  a 
funnel  whose  tip  only  is  in 
sight.-  The  lockjaw  bacil- 
lus may  also  be  carried  in 
the  powder  or  in  dust 
which  gets  into  the  pistol 
barrel. 

The  technical  report  of  a 
board  of  army  officers 
which  made  extended  ex- 
periments to  determine  if 
disease  could  be  carried 
into  an  opposing  army  by 
firing  disease  producing  bacilli  out  of  a 
gun  determined  some  interesting  facts. 
Gun  wads  previously  soaked  in  fluid 
containing  bacilli  were  fired,  at  a  consid- 
erable range,  against  plates  covered  with 
different  foods  of  which  the  microbes  are 
fond  and  the  plates  were  then  put  in  a 
temperature  about  that  of  the  body.    In 

Digitized  by  ^^rJVJVJWV 


480 


TECHNICAL   WORLD   MAGAZINE 


Giving  Water  to  a  Tetanus  Victim. 

This  malady  is  frfquently  acrompanicd  by  a  terrific  thirst.    Relief  can  be 

given  only  between  paroxysms. 


every  case  colonies  of  bacteria  soon  de- 
veloped from  the  seed  carried  on  the 
wad.  Bullets  were  coated  and  fired  with 
the  same  result.  Bacilli  were  put  in  the 
gun  barrel  and  the  bullet 
carried  them.  Finally  some 
bacilli  were  mixed  with  tjie 
powder  and  when  it  was 
fired  into  the  plates  con- 
taining the  microbe  food  at 
short  range,  unburned 
grains  of  powder  carried 
living  germs  to  them. 
Therefore  the  germ  of  this 
disease  may  come  from 
soiled  skin  or  in  the  wad, 
revolver  barrel  or  powder. 
To  prevent  lockjaw  fol- 
lowing this  accident,  the 
boy  must  be  hurried  to  a 
surgeon,  for  the  proper 
cleansing  of  the  wound 
can  only  be  done  while  he 
is  fully  under  the  influence 
of  chloroform  or  ether  and 
the     subsequent    dressings 


must  be  such  as  will  permit 
the  entrance  of  air. 

If  not  removed  or  ex- 
posed to  free  air,  the  mi- 
crobes multiply  and  pro- 
duce their  deadly  poison. 
The  number  of  them  never 
becomes  great  and  they  are 
rarely  found  elsewhere 
than  in  the  wound.  No 
symptoms  of  tetanus  are 
seen  for  a  week  or  two  be- 
cause the  poison,  instead  of 
being  taken  up  by  the  blood 
current,  follows  along  the 
minute  cylinders  of  the 
nerves  which  control  mo- 
tion, not  those  which  carry 
sensations,  to  the  cord  or 
brain.  Snake  venoms  and 
the  like  produce  evidence 
of  their  .presence  in  the 
great  nerve  centers  very 
soon  because  the  blood  car- 
ries them  there  directly. 

Both  Kitasoto  in  Japan 
and  Behring  in  Germany 
have  rendered  animals  im- 
mune to  lockjaw  by  inject- 
ing a  solution  containing 
the  bacillus  diluted  with  an 
iodine  preparation.  The  experience  in 
the  use  of  an  antitoxin  for  this  disease, 
though  limited  because  its  discovery  is 
recent,  has  been  very  satisfactory.    Some 


Opening  a  Powder  Wound  Isn't  Much  Fun.  But  It's  Better  Than 
Lock  Jaw. 
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day  tetanus,  like  diphtheria,  will  lose  its 
terrors. 

But  meanwhile,  what  are  you  going 
to  do?  Are  you  going  to  give  your  son 
a  chance  to  be  another  martyr  to  ignor- 
ance and  inertia?  Are  you  going  to 
wait  for  science  to  put  tetanus  in  the 
same  class  with  measles?     Or  are  you 


not  be  able  to  change  the  obstinacy  of 
these. 

But  is  there  anything  which  prevents 
you  from  doing  your  share? 

It  seems  curious,  does  it  not?  that  we 
should  let  the  children  thus  sacrifice 
themselves  to  make  a  Roman  holiday. 
Mother  will  not  let  little  Johnny  go  in 


TOO  MUCH  NOISY  PATRIOTISM  FOR  THIS  LITTLE  CITIZEN. 
He  had  a  bad  head  wound  from  exploded  powder. 


going  to  put  your  foot  down  and  forbid 
dangerous  fireworks?  Abler  pens  than 
mine  have  written  on  the  Sensible 
Fourth,  the  Truly  Patriotic  Fourth,  the 
Logical  Fourth.  The  greatest  argument 
which  can  be  made  in  favor  of  an  Ex- 
plosiveless  Fourth  is  the  toll  our  present 
celebrations  take  of  our  youngest  and 
our  best;  one  hundred  bright  young 
lives  every  year  that  a  million  people 
may  make  a  noise! 

The  responsibility  is  not  to  be  evaded. 
For  every  one  of  those  bent  and  twisted 
bodies,  those  anguished  faces,  those 
clenched  hands  and  bloodshot  eyes, 
which  implore  the  help  and  the  relief 
from  agony  which  you  cannot  give,  is  to 
be  laid  at  the  door  first,  of  your  indif- 
ference, second,  your  ignorance  or  the 
lack  of  knowledge  of  your  doctor,  third, 
to  the  greediness  of  vendors  of  fireworks 
and  the  laxness  of  your  municipal  regu- 
lations. The  doctor,  the  vendor,  the 
mayor,  the  board  of  aldermen — ^you  may 


swimming,  mother  will  not  let  him  sit 
around  in  wet  clothes  after  he  has  been 
exposed  in  a  rain  storm,  mother  will  not 
let  him  have  a  real  gun,  but  she  will  let 
him  play  with  a  weapon,  one  of  the  most 
terrible  and  dangerous  ever  devised  by 
man,  despite  its  harmless  appearance. 

It  is  the  apparently  insignificant  things 
that  are  oftenest  the  most  dangerous. 
We  all  have  read  or  heard  the  story  of 
the  king  who  lost  horse,  self,  battle,  and 
kingdom,  because  he  neglected  to  have  a 
nail  in  his  horse's  shoe  replaced.  It  is 
the  apparently  insignificant  wound  made 
by  a  bit  of  powder  that  throws  the 
Fourth  of  July  victim  into  the  terrible 
spasms  that  drive  father  and  mother  wild 
with  mental  anguish  and  despair,  before 
death  happily  releases  the  little  sufferer 
from  his  terrible  agony.  If  the  wound 
were  properly  treated  at  once,  there 
would  be  no  need  of  the  desperate  strug- 
gle against  the  tetanus  bacilli,  which, 
however  hard  or  faithful  the  battle  may 
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TWO  WEEKS  IN  BED  AFTER  THE  -GLORIOUS  FOURTH." 
Thanks  to  modern  method  of  keipinK  wounds  open  and  disinfected,  no  tetanus  resulted. 


be  waged,  must  inevitably  result  in  the 
death  of  the  victim,  once  the  terrible 
germs  have  begun  to  poison  the  blood. 

There  are   three   ways  of  combating- 
tetanus:   properly  treating  wounds,  pro- 


hibiting the  sale  of  toy  pistols,  etc., — 
which  doesn't  always  prohibit — and, 
best  of  all,  seeing  to  it  personally  that 
your  children  employ  only  harmless 
noise-makers. 


TETANUS 


Melodies  Unheard 


Heard  melodies  are  sweet,  but  those  unheard 
Are  sweeter;  therefore,  ye  soft  pipes,  play  on,- 

Not  to  the  sensual  ear,  but,  more  endear'd. 
Pipe  to  the  spirit  ditties  of  no  tone. 


— Kkats. 
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A  MYSTERY  AMONG  RAILROADS 

By  WILLIAM  THORNTON  PROSSER 


ICTURE  the  two  fore- 
most railway  mag- 
nates of  the  country — 
James  J.  Hill  and  E. 
H.  Harriman  —  con- 
testing in  one  of  the 
greatest  transportation 
battles  of  the  time  for 
the  control  of  the  Northwest,  each  one 
blocking  the  other's  progress  at  every 
step,  each  one  ready  to  jump  at  the 
other's  throat,  and  suspecting  the  other 
of  every  dire  design  that 
the  moral  or  the  statutory 
law  might  prohibit. 
Would  you  imagine  it 
possible  for  a  third  rail- 
way man,  unknown  and 
unheralded,,  to  step  in  be- 
tween those  two  warring 
giants  and  build  a  road  on 
their  battleground,  spend- 
ing millions  and  millions, 
without  disclosing  the 
parentage  of  his  money- 
bags, resisting  every  in- 
quiry and  baffling  all  the 
detectives  upon  his  trail, 
for  three  years  ? 

This  feat  of  mystifying 
the  transportation  inter- 
ests of  the  entire  West  as 
well  as  of  Wall  Street  has 
been  performed  so  suc- 
cessfully by  Robert  E. 
Strahom  that  to  this  day 
no  one  knows  more  about 
his  North  Coast  Railway,  with  his  seven 
hundred  miles  of  projected  railway  and 
eighty  miles  of  completed  roadbed,  than 
when  he  first  sent  his  surveyors  into  the 
field.  This  North  Coast  Railway  is  indeed 
the  enigma  of  the  Northwestern  railway 
situation.  It  is  the  riddle  of  riddles. 
Time  and  again  have  his  rivals  thought 
to  pry  from  President  Strahorn  his 
secret  in  the  courts,  or  surprise  it  from 


Robert  E.  Strahorn. 
President  of  the  North  Coast  Railway. 


him  while  he  slumbered.     They  might 
as  well  have  whispered  to  the  winds  or 
.  asked     information    of    Egypt's     stony 
Sphinx. 

Time  was  when  Strahorn  and  his  mys- 
terious enterprise  were  looked  upon  with 
contempt.  "Who  is  Strahorn?"  railway 
men  sneeringly  inquired  when  his  plans 
were  brought  to  their  attention.  "Evi- 
dently he  doesn't  amount  to  much; 
nobody  ever  heard  of  him."  But  now 
the  Northern  Pacific  and  Great  North- 
em  are  fighting  with  all 
their  might  and  main  to 
keep  this  same  man  out  of 
Spokane,  where  he  has 
purchased  the  finest  ter- 
minal grounds  possessed 
by  any  of  the  railways  en- 
tering the  eastern  Wash- 
ington city.  His  rivals  do 
not  sneer  now  when  they 
speak  of  the  mysterious 
North  Coast  or  its  secret- 
keeping  executive. 

The  mere  fact  that 
some  man  is  building^  a 
railroad  out  West  some- 
where is  of  no  particular 
significance.  To  under- 
stand why  so  much  stress 
is  placed  upon  the  oper- 
ations of  the  North  Coast 
one  must  know  something 
of  the  railway  situation  in 
its  sphere  of  operation. 
For  the  last  five  years 
transportation  interests  have  been  strug- 
gling for  this  Northwestern  field,  with  its 
rich  timber,  its  agriculture,  its  trade  with 
the  Orient,  its  gateway  to  Alaska  and 
the  Canadian  north,  its  great  coastwise 
traffic. 

A  quarter  of  a  century  ago  Henry 
Villard  completed  the  Northern  Pacific 
to  Puget  Sound — with  bankruptcy  as  his 
reward,   in   spite   of   land   grants   from 
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CANAL  MOVED  TO  MAKE  ROOM  FOR  RAILROAD  TRACKS. 
Fifteen  miles  of  the  Kiona  Canal  were  purchased  for  this  purpose. 


Congress  which  would  make  an  ordinary 
state  or  two.  In  the  early  nineties  Mr. 
Hill  extended  his  Great  Northern  line  to 
the  coast,  paying  its  way  as  he  went. 
Then  the  Great  Northern's  president 
gained  control  of  the  Northern  Pacific; 
then  of  the  Chicago,  Burlington  & 
Quincy,  and  operating  Burlington  trains 
through  to  the  coast. 

This  was  too  good  a  thing  for  Mr. 
Hill ;  Mr.  Harriman  and  the  other  rail- 
way captains  viewed  Mr.  Hill's  suprem- 
acy with  alarm.  When  Hill  began  to 
build  a  line  down  the  north  bank  of  the 
Columbia  River,  from  Spokane  to  Port- 
land, that  started  things  in  earnest. 
Harriman  tried  to  block  him,  and 
claimed  an  old  right-of-way,  but  Hill 
won  out.  Then  Harriman  rushed  over 
to  Seattle  and  Tacoma,  and  spent  some 
fifteen  millions  of  dollars  or  more  buying 
terminal  sites,  rights-of-way  and  shore 
lands  for  docks.  He  announced  plans 
for  the  building  of  the  Union  Pacific 
north  from  Portland,  even  as  far  as  the 
Canadian  line. 

Then  the  Chicago,  Milwaukee  &  St. 
Paul,  with  the  Rockefeller  interests 
behind  it,  decided  to  take  a  hand  in  the 
Northwest  fight,  and  began  work  on  its 
Puget  Sound  extension,  something  like 
1,200  miles  west  of  its  South  Dakota 
branch.     The  last  spike  was  driven  the 
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latter  part  of  March  of  this  year.  In  the 
height  of  the  railway  excitement,  one 
Robert  E.  Strahorn  rose  up  with  the 
announcement  that  the  North  Coast 
Railway  would  be  built  from  Spokane 
across  the  state  of  Washington,  with 
many  branch  and  feeder  lines,  to  Seattle, 
Tacoma  and  Portland.  He  intimated  that 
one  of  the  country's  big  railway  systems 
would  ultimately  make  use  of  the  North 
Coast. 

"It's  the  Chicago  &  Northwestern," 
said  about  one-third  of  the  people  that 
pretended  to  know.  "The  Northwestern 
is  already  half  built  to  the  coast  from 
Chicago ;  it's  taking  this  way  of  complet- 
ing its  system." 

"You're  wrong  it's  the  Canadian  Pa- 
cific, anxious  to  punish  Jim  Hill  for 
invading  Canada,"  said  an  equally  strong 
party. 

"You  both  are  wrong,"  broke  in  some 
wise  "students  of  railway  affairs,"  as 
they  were  flatteringly  called  by  the  news- 
papers. "Can't  you  see  that  Harriman  is 
building  the  North  Coast  to  beat  Jim 
Hill  at  his  own  game?" 

There  were  stragglers  who  disputed 
all  these  assertions.  Some  said  the  Mil- 
waukee was  building  this  separate  line 
to  eflFect  an  entrance  into  Spokane,  which 
is  not  on  its  main  line,  and  into  other 
cities  and  districts  of  the  Inland  Empire, 

Digitized  by  VJ^^^^V  DL 


A  MYSTERY  AMONG  RAILROADS 


485 


as  the  plateau  between  the  Cascade  and 
the  Rocky  mountains  is  called.  Still 
others  insisted  that  the  North  Coast 
was  an  independent  enterprise,  while 
others  maintained  that  the  Strahorn  road 
was  impractical  in  its  routings  and  de- 
signed merely  to  hold-up  its  competitors, 
with  the  object  of  selling  out  at  a  good 
figure,  it  is  fair  to  say,  however,  that 
subsequent  developments 
have  discredited  this  last 
surmise,  though  nothing  . 
has  happened  to  controvert 
definitely  any  other  of  the 
reasons  advanced  for  the 
North  Coast's  existence. 

But  amid  all  these  sur- 
mises, contradictions,  re- 
ports, what  did  the  moving 
spirit  of  the  North  Coast 
have  to  say  ?  Did  he  deny 
or  affirm?  Did  he  refuse 
himself  to  inquisitive  re- 
porters sent  out  by  city  ed- 
itors who  had  received 
sure  tips?  Not  he!  This 
part  of  his  system  of  op- 
eration proved  unique,  as 
did  the  rest.  He  received 
each  reporter  with  open 
arms  and  welcomed  each 
suggestion  that  came  his 
way.  Was  the  North  Coast 
a  Milwaukee  enterprise  ? 
Nothing  could  be  more 
reasonable.  The  North 
Coast  could  give  to  the 
Rockefeller  road  just  the 
connections  it  wished  into 
Spokane,  Walla  Walla  and 
the  other  Inland  Empire 
cities.  This  was  a  most 
reasonable  explanation. 

The  readiness  with  which 
this  suggestion  was  accept- 
ed by  the  genial  railway 
president  was  far  from 
convincing,  but  Mr.  Stra- 
horn would  bow  out  one  reporter  while 
another  entered. 

"Now,  you  can't  deny  that  the  North 
Coast  is  a  Union  Pacific  enterprise,  for 
we  have  direct  information  from  Wall 
Street  that  Mr.  Harriman  is  your  real 
backer,"  says  the  second  inquisitor. 

"I  can't  take  you  into  my  confidence," 
is  the  reply,  "but  you  have  a  most  logical 


assumption.  Mr.  Harriman  with  the 
North  Coast  could  gain  a  tremendous 
advantage  over  Mr.  Hill  in  the  struggle 
for  this  Northwestern  territory.  The 
North  Coast  will  lead  Mr.  Harriman  to 
just  the  places  he  desires  to  reach.  In 
fact  any  of  these  competing  railways 
would  be  glad  to  get  the  North  Coast." 
Wouldn't  that  sort  of  a  retort  baffle 
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The  Palouse  Falls. 
A  strikinsr  bit  of  scenery  in  the  country  of  the  "mysterious  railroad/ 


any  reporter?  Perhaps  the  same  news- 
gatherer  will  be  a  visitor  into  Mr.  Stra- 
horn's  office  later  in  the  day  asking  him 
to  affirm  or  deny  that  his  railway  is  not 
a  blind  extension  of  the  Northwestern. 
"The  Northwestern  has  been  casting 
longing  eyes  in  this  direction,  and  could 
reach  Washington  with  less  mileage 
than  any  other  of  the  middle  western 
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systems/'  he  replies,  leaving  the  pcwr  re- 
porter still  more  bevvilderecL 

At  the  same  time  Mr.  Strahorn  has 
said  upon  different  occasions  that  indi- 
vidnals  connected  with  his  enterprise  are 
amply  able  to  bnild  the  road  from  their 
own  pockets.  Here  is  a  list  of  some  of 
the  Eastern  sponsors  of  the  North  Coast, 
according  to  its  president:  Henry  J. 
Pierce,  at  the  head  of  Buffalo's  consoli- 
dated railways,  and  a  stockholder  in  the 
International   Railway  of  Canada,   con- 


I 

necting  Toronto,  Niagara  Tails »  Bti  ffalo 
and  R(.M:hcstcr  :  J .  G.  White,  president  of 
the  J.  G.  White  Company  of  New  York, 
railway  buiklers  and  owners ;  Bajiker 
Frank  A.  Dudley  of  Niagara  Falls,  and 
several  others  not  mentioned  in  ** Who's 
Who." 

"It  should  be  easy  enough  to  trace 
this  man  Strahom  to  his  hole,"  thought 
railway  men  who  declared  in  their  own 
mind  that  the  president  of  this  mysteri- 
ous railway  would  not  longer  baffle  their 
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The  North  Coast  linu  covers  territory  that  many  roads  would  rIvc  millions  toi 
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shrewdness.  "We  will  find  out  >yhere 
his  pay  checks  come  from ;  that  will  tell 
the  tale." 

So  they  investigated,  and  found  that 
the  Strahorn  paper  passed  through  the 
Seaboard  National  Bank  of  New  York, 
and  that  Moffit  &  White  act  as  his  brok- 
ers. But  what  did  that  indicate  ?  Moffit 
&  White  did  not  care  to  make  any  com- 
ments on  the  situation ;  and  the  Seaboard 
National  was  keeping  its  mouth  locked 


cific  Coast.  To  complicate  matters  still 
more  Mr.  Strahorn  once  a  week,  at  least, 
gives  out  an  anonymous  interview  link- 
ing his  road  up  with  one  after  another 
of  the  various  lines. 

One  thing  may  be  taken  as  absolutely 
certain;  Mr.  Strahorn  is  not  building  a 
railway  for  James  J.  Hill.  In  fact,  Mr. 
Hill  is  going  to  keep  Mr.  Strahorn  from 
reaching  the  million  dollar  terminal  sites 
he  has  purchased  in  Spokane — if  he  can. 


WHERE  THE  ROAD  WILL  COST  $150,000  A  MILE. 
The  Palousc  Canyon  through  which  tho  North  Coast  Railway  will  run. 


with  a  combination  fastener.  That's 
just  where  the  whole  matter  stands  to- 
day. 

But  it  may  not  be  supposed  that  the 
various  systems  linked  by  report  with 
the  Strahorn  enterprise  refrained  from 
making  announcement.  The  Milwaukee 
has  taken  occasion  numerous  times  to 
insist  that  the  North  Coast  is  no  part 
of  its  system,  while  prominent  Canadian 
Pacific  officials  give  statements  to  the 
newspapers  disclaiming  any  responsibil- 
ity iot  the  enterprise.  Every  now  and 
then  one  of  Mr.  Harriman's  lieutenants 
chimes  in  with  a  denial,  and  the  North- 
western formally  announces  that  it  has 
no  immediate  plans  for  reaching  the  Pa- 


The  North  Coast  crosses  the  Hill  right- 
of-way  several  times  leaving  Spokane. 
If  injunctions  and  court  proceedings 
avail  anything  Mr.  Hill  is  not  going  to 
stand  for  that.  Mr.  Strahorn  is  now 
facing  the  most  serious  legal  fight  of  his 
career  at  Spokane.  Agreements  have 
been  reached  at  certain  other  points. 

Mr.  Hill  sees  only  one  explanation  for 
the  North  Coast — his  deadly  rival  Har- 
riman.  He  believes  Harriman  is  the  in- 
stigator and  secret  projector  of  the  Stra- 
horn road.  And  perhaps  he  is  right, 
for  one  story  told  in  Wall  Street  is  to  the 
effect  that  Harriman  and  the  Rockefel- 
ler interests  formed  a  secret  pool  for 
the    joint    construcjpj^,<8|^t}^J^f|h 
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Coast,  without  even  letting  in  their 
subordinate  railway  presidents  on  the 
deal.  Constantly  the  alliance  between 
the  Union  Pacific  and  the  Milwaukee  in 
the  Northwest  is  becoming  closer,  which 
lends  color  to  this  explanation — but  at 
that  it  is  nothing  more  than  a  supposi- 
tion. 

That  the  North  Coast  is  no  ephemeral 
scheme  is  evidenced  by  the  fact  that  real 
money  is  playing  its  part  in  the  game. 
Not  less  than  $6,000,000  has  been  spent 
to  date  in  acquiring  rights  of  way,  ter- 
minals, advancing  surveys,  grading 
roadbed  and  constructing  bridges.  A 
contract  has  been  let  for  a  bridge  across 
the  Columbia  River  that  will  cost  close 
to  $1,000,000.  In  reaching  the  Spokane 
terminals — providing    Mr.    Hill    doesn't 


ders  railway  construction  most  diffi- 
cult and  costly.  Through  Palouse 
Canyon  the  laying  of  rails  will  require 
the  expenditure  of  $150,000  a  mile.  In 
crossing  from  central  to  western  Wash- 
ington Mr.  Strahorn  has  secured  in  the 
Tieton  Pass  one  of  the  lowest  and  most 
easily  reached  routes  across  the  Cascade 
Mountains,  which  have  proved  a  difficult 
barrier  for  railway  engineers  since  the 
first  survey  for  the  Northern  Pacific. 

One  peculiar  feature  in  the  North 
Coast's  progress  is  that  gradually  the 
men  who  were  associated  with  Strahorn 
in  the  beginning  have  dropped  from 
sight — at  least  so  far  as  their  connection 
with  the  North  Coast  is  concerned.  Con- 
stantly has  President  Strahorn  grown 
into  a  larger  figure,  until  now  the  North 


PART  OF  THE  NORTH  COAST  ROAD-BED, 

Nv>  oxpi»nsc  has  been  spared  to  prepare  the  way  for  the  track. 


keep  him  out — Mr.  Strahorn  must  blast 
out  acres  of  solid  rock  to  a  level  of 
thirty  feet  below  the  street  grade,  and 
must  then  floor  and  wall  the  entire  basin 
with  concrete  to  keep  out  the  seepage 
from  the  Spokane  River. 

Much  of  the  country  which  the  North 
Coast  traverses  on  its  Walla  Walla  and 
Seattle  lines  is  extremely  rough  and  ren- 


Coast  is  Strahorn's  road,  in  common  par- 
lance. He  lives  in  a  magnificent  resi- 
dence in  Spokane,  said  to  be  the  finest 
in  that  city  for  interior  sumptuousness. 
From  a  couple  of  small  rooms  his  offices 
have  expanded  until  they  occupy  the 
greater  part  of  a  floor  of  one  of  Spo- 
kane's big  business  blocks.  How  much 
longer  will  this  genius  for  concealment 
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be   able   to   withhold   the   secret   of   his 
backers  ? 

There  is  one  possible,  though,  per- 
haps, scarcely  likely,  solution  of  the  mys- 
tery. May  it  not  be  the  fact  that  Robert 
E.  Strahorn  controls  an  independent 
road,  affiliated  with  neither  the  Chi- 
cago  &   Northwestern,   the   Milwaukee, 


nor  the  Harriman  interests,  and  that  he 
is  making  use  of  the  fears  of.  these  big 
interests  for  one  another  to  make  secure 
his  position?  Not  knowing  where  to 
strike  they  hit  in  the  dark.  This,  of 
course,  is  only  one  of  the  many  possible 
theories  that  the  would-be  puzzle  solvers 
have  advanced. 


Gratitude 


I've  heard  of  hearts,  unkind,  kind  deeds 

With  coldness  still  returning; 

Alas!  the  gratitude  of  men 

Hath  oftener  left  me  mourning. 

—Wordsworth, 
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NOISZLESS    WAR 


By  Chester  Carton 


OW  that  ex-President 
Roosevelt  is  stealing 
through  the  jungles  of 
uttermost  Africa  as- 
sassinating unsuspect- 
ing lions  and  things 
with  his  noiseless  rifles, 
while  a  factory  at 
Hartford,  Connecticut,  is  hard  at  work 
turning  out  similar  weapons  for  those 
who  would  emulate  so  distinguished  an 
example,  perhaps  the  public  may  be  able 
to  bring  itself  to  believe  in  the  reality  of 
the  noiseless  gun.  Yet  it  is  difficult  to 
readjust  one's  ideas  to  an  invention  so 
completely  subversive  of  the  established 
order  of  things. 

To  watch  the  play  of  expression  on 
the  face  of  a  man  s^ccustomed  to  hand- 
ling firearms  the  first  time  he  shoots  a 
noiseless  gun  is  a  treat.  He  knows  the 
gun  for  the  noisiest  thing  of  its  size  on 
the  face  of  the  earth ;  and  you  can't  stuff 
any  nonsense  about  silencing  it  down  his 
throat.    Why,  just  listen! 

When  the  pulling  of  the  trigger  is  fol- 
lowed by  nothing  more  ear-splitting 
than  the  snap  of  the  firing  mechanism 
he  naturally  assumes  that  there  has  been 
a  misfire.  Only  by  showing  him  the 
empty  shell,  which  he  knows  to  have 
been  loaded  when  he  placed  it  in  the  gun 
can  he  be  convinced  that  it  was  actually 
fired.  He  can't  help  looking  foolish,  for 
that  is  the  way  he  feels. 

Now  unscrew  the  silencer  from  the 
muzzle  of  the  gim,  hold  a  lighted  match 
at  one  end  and  tell  him  to  blow  it  out 

by  blowing 
t  h  r  o  u  g  h  the 
straight,  open 
bore  of  that 
six-inch  cylin- 
der of  steel, 
and  he  will 
look  still  more 
foolish,  for  he 
can't    even 
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make  the  match  flicker.  The  harder  he 
blows  the  more  he  can't  blow  it  out. 
Truly,  a  remarkable  little  device,  that 
silencer.  And  the  most  irritating  thing 
about  it  is  to  find  results  so  wonderful 
accomplished  by  means  so  marvelously 
simple  as,  upon  examination,  are  found 
to  be  employed.    , 

All  in  the  world  there  is  of  the  silencer 
is  a  steel  cylinder  6%  inches  long  by 
1  5/16  inches  in  diameter  and  weighing 
12  ounces  for  the  Springfield  rifle.  In 
the  muzzle  end  of  the  cylinder  is  an  ex- 
pansion chamber.  Beyond  this  there  are 
eleven  spiral  convex  vanes  or  disks  with 
the  outer  edges  turned  back  to  form  a 
sort  of  cup  and  having  a  hole  a  trifle 
larger  than  the  bore  of  the  gun  a  little 
to  one  side  of  the  center,  for  the  silencer 
is  mounted  off  center  so  that  the  greater 
parts  of  its  diameter  hangs  below  the  top 
of  the  barrel  out  of  the  line  of  sight. 
The  silencer  is  screwed  on  to  the  muzzle 
of  the  gun  by  means  of  interrupted 
threads  so  that  it  can  be  attached  and 
detached  by  a  quarter  turn.  If  the  man 
who  is  using  the  gun  wants  to  prepare 
to  receive  a  charge  or  its  otherwise  in  a 
hurry  he  can  take  off  his  silencer  and 
fix  his  bayonet  in  about  four  seconds. 

The  principle  on  which  the  silencer  is 
based  is  that  of  centrifugal  force,  or  the 
property  possessed  by  rapidly  rotating 
bodies  of  flying  out  from  the  center. 
When  a  rifle  equipped  with  a  silencer  is 
fired  the  bullet  passes  through  the  slight- 
ly larger  bore  of  the  silencer  without  any 
loss  of  velocity,  accuracy  or  penetration. 
Anyone  who  has 
watched  the  col- 
umn of  smoke 
and  steam  shoot 
out  of  the 
smokestack  of  a 
locomotive 
which  is  work- 
ing hard,  the 
column      begin-Jigitized 
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ning  to  expand  the  instant  it  leaves  the 
upper  edge  of  the  stack  and  mush- 
rooming as  it  ascends,  has  seen  a  rough 
sketch  of  the  way  the  powder  gases 
act  on  leaving  the  muzzle  of  an 
unsilenced  gun.*  The  report  of  the 
rifle  is  due  to  the  sudden  liberation  of 
these  gases  upon  the  base  of  the  bullet 
leaving  the  gun.  The  gases  rushing  out 
expand  into  mushroom  form,  their  im- 
pact upon  the  air  causing  the  sound  of 
a  blow,  exactly  as  the 
column  of  steam  leav- 
ing the  smokestack  at 
much  lower  veloc- 
ity causes  the  char- 
acteristic snort  of 
the  locomotive. 

The  exhaust  of 
the  gas  engine  was 
mufHed  long  ago; 
and    the    inventor, 

who  had  had  some  years'  experience  in 
automobile  engineering  thought  he  could 


TtJt  Thhkadkh  Mu^7u? 
Which  Sii-ES-cEa  1^ 
Attached. 


Thb  Silencer. 
It  is  screwed  onto  the  muzzle  of  the  gun. 


silence  a  gun  on  the  same  principle  that 
the  gas  engine  is  mufHed.  It  cost  him  a 
vast  amount  of  wasted  time  and  energy 
to  find  that  he  was  on  the  wrong  track. 
The  instant  the  powder  gases  have 
pushed  the  bullet  out  of  the  muzzle  of 
the  gun  they  have  done  all  they  can  do 
and  are  of  no  further  use,  but  on  the 
contrary  a  nuisance  to  be  gotten  rid  of 
if  possible.  The  expansion  chamber  of 
the  silencer  is  placed  next  to  the  muzzle 
to  trap  them  at  the  earliest  possible  in- 
stant. The  outer  edge  of  this  enlarged 
column,  of  gases  is  caught  by  the  first  of 
the  spiral  vanes,  which  has  a  lug  on-  the 
lower  side  engaging  in  a  slot  in  the 
cylinder,  to  keep  it  from  turning,  and  this 
starts  the  periphery  of  the  column  to 
whirling  very  rapidly  on  to  the  next  disk. 
The  eccentric  motion  due  to  the  spiral 
vanes  being  off  center  causes  the  leading 
portfon  of  gas  to  cut  a  slice  at  right 
angles  off  that  part  of  the  pencil  of  gas 


which  is  trying  to  follow  the  bore,  so 
that  the  mass  reaches  the  space  between 
the  next  two  vanes  with  diminished 
velocity.  More  and  more  of  the  column 
of  gas  is  cut  off  and  set  to  swirling  and 
expanding  until  its  energy  is  so  far  spent 
that  it  is  no  longer  capable  of  causing  a 
.  racket  as  it  pours  tamely  out  of  the 
silencer. 

NeithcF    moving    parts    nor    delicate 
mechanisms  are  used  to  accomplish  this 
result,  and  there  is  nothing  to  wear  or 
get  out  of  order.    Neither  is  any  change 
r€t[uirt;d  in  any  gun  to  adapt  it  to  the 
silencer  other  than 
cutting  a  short 
screw     thread     on 
the  muzzle.   There 
is    no    interference 
with   the   shooting 
qualities  of  the  gun, 
since   the   bore   of 
the  barrel  is  not  disturbed  and  the  bore 
of  the  silencer  is  larger  than  the  bullet 
which  passes  through  it,  giving 
a    clearance    which    avoids    any 
possible   effect   on   accuracy   or 
penetration.    Neither  is  it  possi- 
ble to  choke  up  the  silencer  with 
gases  by  continuous  rapid  firing, 
for  the  experiment  of  emptying 
a  magazine  as  fast  as  the  gun 
could  be  fired  has  been  repeated- 
ly tried  with  no  other  effect  than 
the  heating  of  the  silencer. 

That  sound  actually  is  silenced  has 
been  proved  by  some  rather  elaborate  ex- 
periments. Lest  enthusiasm  should  un- 
duly bias  the  verdict  of  the  senses  if  the 
judges  were  to  stand  beside  the  men 
who  did  the  firing  they  were  sent  out  in 
an  auto  out  of  sight  of  the  firing  party. 
Arrangements  had  been  made  to  fire  a 
certain  number  of  shots  without  the 
silencer,  at  stated  intervals  which  would 
allow  the  judges  ample  time  to  reach 
designated  points,  the  last  of  which  was 
believed  to  be  beyond  the  sound  of  firing. 
When  the  test  was  carried  out  it  was 
ascertained  that  the  Springfield  rifle  with 
which  the  United  States  Army  is  now 
equipped  could  be  heard  at  a  distance  of 
three  miles  and  a  quarter. 

After  definitely  losing  the  sound  of 
the  firing  the  judges  turned  back,  stop- 
ping at  prearranged  points  at  specified 
times  to  try  to  pick  up  the  sound  of  the 
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guns  which  were  now  being  fired  with 

the  silencers  attached.    Nothing  could  be 

heard  until   the   judges   arrived   within 

three-quarters   of  a   mile   of   the   firing 

party.      According 

to     this     test     the 

silencer   eliminated 

only     seventy    per 

cent  of  the  sound 

produced     by     the 

gun. 

However,  the 
sound  heard  by 
the  judges  was  not 
produced  by  the 
discharge  of  the 
gun  but  by  the  pas- 
sage of  the  bullet 
through  the  air. 
The  air  comes  to- 
gether with  a  crash 
into  the  vacuum 
created  by  a  mis- 
sile traveling  at  a 
speed  exceeding 
1,400  feet  per  sec- 
ond, and  the  bullet 
of  a  Springfield 
rifle  leaves  the 
muzzle  with  a  ve- 
locity of  2,700  feet 
per  second ;  the  ef- 
fect being  like  that 
produced  by  a  flash 
of  lightning.  There 
was  this  curious 
difference  between 
the  sound  of  the 
discharge  and  that 
caused  by  the  bul- 
let :  the  former 
could  be  definitely 
located  while  the 
latter  could  not.  To 
verify  this  odd  fact 
the  judges  took  up 
a  position  in  the 
center  of  the  field 
while    rifles    were 

fired  at  various  points  around  them. 
Not  only  were  they  unable  to  tell 
from  what  direction  the  sound  came,  but 
no  two  agreed  in  their  impressions. 

Finally  the  effect  of  the  silencer  on  the 
noise  of  discharge  was  tested  by  a 
method  beyond  the  influence  of  prejudice 
or  imagination.    The  verdict  of  an  elab- 


HiRAM  Percy  Maxim. 
Inventor  of  (?un  report  silencer. 


orate  sound-recording  apparatus  was, 
that  the  noise  produced  by  the  discharge 
of  a  service  rifle  was  equal  to  that  caused 
by  clapping  the  hands.  In  other  words 
the  silencer  elim- 
inated 97  per  cent 
of  the  sound  of  dis- 
charge of  a  service 
rifle.  For  smaller 
guns  the  silencer  is 
still  more  effective, 
there  being  abso- 
lutely nothing  to  be 
heard  but  the  click 
of  the  firing 
mechanism  of  a 
.22  caliber  target 
rifle. 

The  largest  size 
made  at  present  is 
for  the  .405  rifle. 
Ex  -President 
Roosevelt  took  one 
of  these  and  one 
for  a  .30-40  rifle  on 
his  African  expedi- 
tion. But  the  in- 
ventor, Hiram 
Percy  Maxim, 
hopes  soon  to  have 
a  silencer  for  field 
guns  ready  for  use, 
after  which  he  will 
devote  his  atten- 
tion to  silencing  ten 
and  twelve  -  inch 
guns;  for  he  aims 
at  nothing  less 
than  rendering  fu- 
ture wars  noiseless. 
The  possibilities 
of  such  an  achieve- 
ment are  too  tre- 
mendous  to  be 
readily  grasped.  It 
is  the  fashion  to 
proclaim  every 
new  invention  per- 
taining to  warlike 
appliances  as  destined  to  "revolution- 
ize" war.  A  great  many  such  inven- 
tions have  been  produced  in  the  last 
quarter  of  a  century,  yet  war  remains 
the  same  unrevolutionized  exhibition  of 
elementary  passions  that  it  always  has 
been.  Whether  the  Maxim  gun  silencer 
will  produce  that  result  or  not,  it  is  at 
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least  safe  to  predict  that  it  is  destined  to 
have  a  more  important  bearing-  on  man's 
favorite  pastime  of  slaughtering  his  fel- 
low man  than  all  the  other  inventions  of 
the  Maxim  family  combined.  These  in- 
clude the  Maxim  machine  gun  in  general 
use  throughout  the  world,  smokeless 
powders  and  Cordite,  a  high  explosive,. 


flinching;  for  the  same  pressure  against 
its  spiral  vanes  which  kills  the  sound 
pulls  the  gun  away  from  the  shoulder 
hard  enough  to  neutralize  the  recoil. 
With  noise  and  kick  eliminated,  the  man 
behind  the  gun  will  be  encouraged  to 
look  at  what  he  is  about  and  thus  may 
be  able  to  do  vastly  more  execution. 


The  Spiral  Vanes 


RIFLE  WITH  MAXIM  SILENCER  ATTACHED, 


by  Sir  Hiram  Stevens  Maxim,  ex- 
American  citizen,  turned  British  subject, 
the  father  of  the  inventor  of  the  gun 
silencer;  Maximite,  another  high  ex- 
plosive, and  a  torpedo  also  in  general 
use,  fuses,  smokeless  powders  and  other 
inventions  by  Hudson  Maxim,  his  uncle ; 
and  sundry  improvements  in  firearms  by 
Isaac  Maxim, 
his  grandfather. 

To  begin  at 
the  beginning  of 
the  chapter  of 
changes  to  be 
wrought  by  the 
noiseless  gun, 
the     first     and 

most  obvious  effect  will  be  to  popularize 
rifle  shooting  by  making  it  a  pleasant 
pastime  rather  than  an  affliction  to  the 
community,  with  the  result  that  the  sol- 
dier of  the  future  will  be  able  to  hit  some- 
thing occasionally.  The  average  civilian 
is  gun  shy,  and  not  without  reason ;  for 
the  ear-splitting  crash  accompanying  the 
discharge  of  a  rifle  is  so  distressing  that 
seasoned  soldiers  wear  ear  protectors  or 
at  least  stuff  cotton  in  their  ears  at  target 
practice.  Heavy  firing  on  shipboard  is 
worse.  Many  a  man  is  drawing  a  pen- 
sion because  his  hearing  was  destroyed 
by  the  sound  of  firing. 

Moreover,  the  recoil  of  a  modern  high 
power  rifle  is  so  great  that  to  fire  one 
is  almost  as  disastrous  as  being  kicked 
by  a  mule.  The  noise  and  the  recoil  to- 
gether cause  the  average  man  to  shoot 
like  a  woman ;  that  is,  he  shuts  his  eyes, 
grits  his  teeth  and  flinches  as  he  pulls 
the  trigger,  to  the  greater  peril  of  any 
stars  that  may  happen  to  be  in  range 
than  of  any  terrestrial  target.  The  silen- 
cer   does    away    with    both    causes    of 


If  he  happens  to 
be  a  cavalryman  he 
will  not  need  both  hands  to  hang  on  to 
his  horse  by,  if  he  uses  the  silencer.  Cav- 
alry horses  are  only  too  often  as  gun 
shy  as  the  rawest  recruit ;  and  when  the 
two  are  combined  they  can  perform 
prodigies  of  inefficiency.  Perhaps  the 
confident  p  r  e- 
dictions  of  the 
terrible  things 
the  Russian  cav- 
alry would  do  to 
the  Japs  in  the 
last  war  and  the 
OF  THE  Silencer.  brilliant    thor- 

oughness with 
which  it  did  not  fulfill  the  prophecies  may 
be  recalled  as  a  case  in  point. 

Nor  are  these  all  the  direct  results 
accomplished  by  the  gun  silencer.  When 
a  rifle  is  fired  at  night  a  jet  of  flame  as 
large  as  a  man's  hand  flashes  from  the 
muzzle.  This  flash  is  visible  for  a  long 
distance  and  is  apt  to  attract  disagreeable 
attention  if  there  happens  to  be  anybody 
around  who  objects  to  being  shot  at.  But 
when  a  rifle  is  fired  with  a  silencer  at- 
tached the  flame  is  totally  suppressed. 

With  his  invisible  uniform  of  olive 
drab,  smokeless  powder  and  noiseless 
gun,  the  soldier  would  seem  to  be  about 
as  completely  equipped  for  killing  with- 
out getting  killed,  which  is  the  whole 
art  of  war,  as  it  is  possible  for  human 
ingenuity  to  make  him.  Noiseless  war 
will  be  simply  assassination  on  a  large 
scale.  An  ambush  properly  placed  can 
utterly  destroy  any  force  that  marches 
into  range  without  giving  a  sound  to 
betray  its  location  to  its  victims.  Sniping 
parties,  by  exercising  skill  in  selecting 
cover,  with  neither  smoke  nor  sound  to 
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betray  them,  can  pick  rill  the  enemy  uidil 
they  become  surfeited  wiili  killing.  The 
only  indication  of  tlKir  activities  will  be 
the  dropping  of  their  victims  with  noth- 
ing visible  or  audible  in  intlicate  from 
whence  death  came. 

Masked  batteries  e< pipped  with  si- 
lencers will  be  masked  in  fact  as  well  as 
in  name  instead  of  exiHjsing  their  exact 
location  -ty  the  roar  *of  the  first  volley. 
Secured  from  all  chance  of  discovery  by 
the  use  of  smokeless  pcrnder  and  the 
silencers  they  can  nisAv  dnwn  regiments 
at  their  leisure,  diverted  meanwhile  by 
the  spectacle  of  the  enemy  trainin^'^  their 
guns  on  every  spot  bin  the  ri^cht  rjne  in 
fruitless  efforts  to  find  their  silent  fues. 

Night  attacks  will  indeed  be  snr)irises: 
for  a  picked  band  of  assassins  with  their 
noiseless  rifles  can  slaughter  the  picket  ?> 
on  a  whole  army's  front  without  .i^nving 
the  alarm,  while  the  main  boily  also 
equipped  with  noiseless  gnus  ft^llowiug 
close  behind  can  maks.  the  nia-saerL-  com- 
plete ere  their  sleeping  victims  awake. 

A  pitched  battle  with  noiseless  guns 
will  be  as  decorous  as  a  dress  parade. 
With  the  fearful  rattle  and  roar  of  small 
arms  and  field  guns  abolished  officers 
will  be  able  to  make  themselves  heard 
and  so  to  direct  the  fire  of  their  men. 
More  execution  can  thus  be  done  in  a 
given  time  with  much  smaller  expendi- 
ture of  ammunition.  Battles  may  also  be 
briefer,  for  without  the  crash  and  din  to 
drown  them,  the  shrieks  and  groans  of 
the  wounded  may  be  heard  plainly 
enough  to  ])roduce  demoralization,  panic 
and  flight. 

¥9¥ 


The  Inventor  Giving  a  Demonstration. 

In  fact  the  advantages  of  Maxim's 
silencer  from  a  military  standpoint  are 
so  numerous  that  they  will  simply  com- 
pel recognition;  and  the  work  of  fitting 
them  upon  the  world's  armament  of 
eighteen  million  rifles  may  be  expected 
to  begin  as  soon  as  the  world  can  raise 
the  money  to  pay  for  them.  For  so  long 
as  nations  continue  to  spend  all  the 
money  they  dare  extort  from  the  people 
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on  preparations  for  war,  and  so  long  as 
those  same  people  devote  a  large  part  of 
their  time  to  telling  how  easy  it  would 
be  for  them  to  lick  some  other  nation 
there  will  be  wars  in  spite  of  all  the 
Peace  Congresses  and  Hague  Tribunals 
that  can  be  assembled.  Young  Maxim 
knew  what  he  was  about  when  he  aban- 
doned the  automobile,  which  only  kills 
in  a  petty  retail  way,  and  took  a  short 
cut  to  fame  and  fortune  by  inventing  a 
device  that  will  facilitate  the  slaughter 
of  tens  of  thousands. 

It  has  been  objected  that  the  silencer 


will  be  a  boon  chiefly  to  game  hogs,  but 
the  game  hog  had  contrived  practically 
to  exterminate  all  game  before  the 
silencer  was  invented.  It  has  also  been 
objected  that  the  silencer  was  an  aid  to 
assassination,  since  it  would  allow  no 
sound  to  betray  the  assassin.  But  it 
must  be  conceded  that  the  impunity  with 
which  murder  can  be  committed  in  the 
United  States  would  seem  to  indicate 
that  it  is  no  longer  regarded  as  a  crime. 
Besides,  a  rifle  is  too  conspicuous  a 
weapon  for  the  assassin,  and  the  silencer, 
fortunately,  does  not  v/ork  on  a  revolver. 


The  Exile^s  Song 

The  palm-tree  waveth  high, 

And  fair  the  myrtle  springs, 
And,  to  the  Indian  maid. 

The  bulbul  sweetly  sings. 
But  I  dinna  see  the  broom 

Wi'  its  tassels  on  the  lea. 
Nor  hear  the  lintie's  sang' 

O'  my  ain  countrie ! 


There's  a  hope  for  every  woe, 

And  a  balm  for  every  pain. 
But  the  first  joys  o'  our  heart 

Come  never  back  again. 
There's  a  track  upon  the  deep. 

And  a  path  across  the  sea; 
But  the  weary  ne'er  return 

To  their  ain  countrie  1 

—Robert  Gilfillan. 
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PultingWind^>us//?  Sightless  ^es 

\3y  C.K  Carter 

JO  cause  a  blind  man  to 
j^ce  by  inserting  in  his 
sightless  eyeball  a  seg- 
ment  from   the  eye  of 
another    creature    just 
as  a  glazier  puts  a  pane 
of   glass    in    a   broken 
window  is  a  feat  which 
with  perfect  propriety  may  be  character- 
ized   as    remarkable.      Such    a    triumph 
was  recently  achieved  by  Dr.  Henry  R, 
Lesser,  a  young  New  York  oculist,  al- 
most before  the  ink  on  his  diploma  was 
dry.     The  fact  that  corneal  transplanta- 
tion   was    first    successfully    performed 
nearly  a  quarter  of  a  century   ago  de- 
tracts  nothing  from  the  interest  of  Dr, 
Lesser's  achievement,  for  the  operation 
is   extremely   rare,    first   because  of  its 
delicacy  and  difficulty,  and,  secondly,  be- 
cause there  are  very  few  cases  in  which 
it  would  afford  relief.    In  fact  the  gray- 
beards  among  the  profession  still  regard 
corneal   transplantation   as   a  laboratory 
experiment  rather  than  as  an  established 
practice. 

The  patient  \vas  a  Russian  aged 
twenty- four,  who  had  been  blind  since 
he  was  nine  years  old  as  the  result  of  an 
attack  of  measles.  His  right  eye  was 
entirely  useless ;  but  Dr.  Lesser  found 
a  dense  I  en  com  a,  which  is  an  affection 
of  the  cornea  tliat  renders  it  opaque  and 
makes  it  look  like  a  bit  of  ground  glass, 
in   his  left.     This  is  the  only  condition 
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that  can  be  benefited  by  transplantation 
of  the  cornea,  so  far  as  the  surgeons  now 
know,  and  by  no  means  all  cases  of  leu- 
coma  are  susceptible  of  improvement. 
The  leucoma  must  be  total  and  without 
complications.  Even  when  outward  in- 
dications seem  to  promise  success  the 
surgeon  is  by  no  means  sure  that  he  will 
not  find  complications  that  will  defeat 
him  when  he  cuts  into  the  cornea,  the 
horny,  transparent  concavo-convex  disk 
which  forms  the  anterior  fifth  of  the 
globe  of  the  eye,  and  which  fits  into  the 
sclerotic,  or  fibrous  coat,  covering  the 
rest  of  the  eye*s  surface  as  a  watch  crys- 
tal fits  into  its  frame.  He  is  justified  in 
taking  long  chances  only  by  the  certain 
knowledge  that  no  other  hope  of  relief 
remains  and  that  the  patient  thus  has 
everything  to  gain  and  nothing  to  lose. 
The  young  Russian  declared  that  the  op- 
eration would  be  worth  while  even  if  he 
was  enabled  to  see  for  only  a  few  months 
so  Dr.  Lesser  determined  to  go  ahead. 

As  a  preliminary  the  patient  was  given 
one  grain  of  mercury  with  chalk  three 
times  a  day  for  two  days.  On  the  night 
before  the  operation  his  left  eye  was 
bound  up  with  a  bandage  saturated  with  a 
solution  of  one  part  of  bi-chloride  of 
mercury  to  two  thousand  parts  of  water. 
When  all  was  ready  the  eye  was  very 
carefully  washed  and  then  cocaineized. 
The  cocaine  deadens  the  pain  of  such  an 
operation  as  effectually  as  chloroform  or 
ether  without  the  danger  of  making  the 
patient  sick  or  causing  some  movement 
that  may  displace  the  graft. 

The  next  step  was  to  cut  a  tiny  disk 
about  as  large  as  the  end  of  a  22  caliber 
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cartriflge  out  of  the  opaque  cornea  as  a 
carpenter  niii^lit  cut  a  hole  in  a  blank 
wall  to  make  room  for  a  window.  But 
no  carpenter  ever  iisetl  so  delicate  an  in- 
strunu-nt  as  Dr.  Les^ser  employed  to  dis- 
pel tlie  perj>etual  darkue^s  in  which  his 
patieut  dwelt.  This  was  the  vou  Hippel 
trepiiine,  invented  by  Prof,  von  Hippeh 
of  Germany,  the  first  man  who  per- 
formed the  operation  successfully.  The 
von  Hipjjel  trephine  has  a  shaft  about  as 
lar^e  around  as  a  lead  pencil  and  two- 
tlrirtls  as  lon^.  On  its  end  is  a  very 
^har[)  steel  cutting;  ring  with  an  adjust- 
able collar  which  re^mlates  Uie  depth  of 
the  slice  to  be  taken  out  of  the  eye.  Great 
care  is  necessary  in  adjustiuf^^  the  depth 
of  the  eut»  for  if  Desceniet's  meuibrane, 
a  tough  elastic  luciubrane  lying  behind 
the  h^irny  plate  of  the  cornea,  is  pene- 
trated it  will  admit  a^|ueous  humor  be- 
hinri  the  L.'^raft  which  rt^n ders  it  opaque 
and  rniiis  all  ho[>es  of  si«L,dn.  The  cut- 
ting rintc  is  rcvnivcd  at  high  speed  by  a 
clockwork  mechanism  at  the  other  end 
of  the  shaft  containerl  in  a  barrel  as 
lartre  as  a  silver  quarter  and  about  three- 
fourths  of  an  inch  deep.  It  is  started 
and  stopped  by  pressure  on  a  button, 

Tlio  snr^^LTHi  held  the  cutting-  edge  of 
the  trt])]iine  srjnnn.'ly  at^^ainst  the  eyeball 
of  the  ]>atient,  there  was  a  shrill  hum  as 
the  tiny  saw  rL-volvcrl  for  a  second,  a 
pause,  another  htmi  aud  the  instrument 
was  laid  asi<le.  Delicate  as  this  process 
was  it  was  n<ithing  to  what  was  to  follow. 
The  rlisk  had  only  been  blocked  out;  tlie 
next  step  was  to  cut  it  away  from  Des- 
ceniet's mcmljrane.  Tliese  parts  of  the 
eye  are  very  tender  and  tliey  bleed  at  a 
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touch.  While  an  assistant  stood  by  with 
pledgets  of  cotton  to  wipe  away  the 
blood  Dr.  Lesser  took  hold  of  the  edge 
of  the  disk  with  a  dainty  pair  of  curved 
forceps  with  his  left  hand  while  with  his 
right  he  carefully  but  swiftly  cut  the  disk 
loose.  A  steady  nerve  and  a  sure  touch 
were  needed,  for  a  mistake  of  a  hair's 
breadth  meant  failure. 

It  was  soon  done.  The  useless  disk 
was  laid  aside  and  the  surgeon  with  swift 
precision  began  to  prepare  the  graft  that 
was  to  take  its  place.  This  was  a  disk 
of  the  same  size  to  be  cut  with  the  same 
trephine  from  the  eye  of  a  nine  months 
old  rabbit  which  had  been  placed  under 
the  influence  of  ether  and  prepared  for 
the  operation.  It  would  not  do  to  kill 
the  rabbit  until  after  the  operation,  for 
an  operation  in  Europe  some  years  ago 
in  which  the  rabbit  died  from  the  effects 
of  the  ether  before  the  graft  had  been  cut 
from  its  eye  was  a  failure.  Whether  the 
death  of  the  rabbit  had  anything  to  do 
with  the  failure  or  not  surgeons  prefer 
to  take  no  chances. 

Even  greater  care  was  necessary  in 
manipulating  the  tiny  disk  from  the 
rabbit's  eye  than  in  removing  the  worth- 
less fragment  from  the  eye  of  the  patient, 
for  the  graft  was  to  live  and  let  in  light. 
One  false  touch,  however  slight,  meant 
ruin.  The  disk  was  quickly  cut  out 
without  mishap  and  then  while  the  sur- 
geon dextrously  transferred  it  to  its  new 
owner  an  attendant  with  a  fresh  applica- 
tion of  ether  sent  the  rabbit  to  join  the 
hosts  of  its  kind  that  have  been  martyred 
in  the  cause  of  science. 

The  graft  was  inserted  by  holding  it 
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in  the  trephine  and  then  pushing  it  into 
its  place  in  tlie  patient's  eye  by  means  of 
a  tiny  glass  rod  through  the  tube  of  the 
trephine.  As  soon  as  the  graft  was  fitted 
nicely  in  position  the  eyeii<lj>  were  closed 
and  a  pressure  bandaj^fe  applied  to  hold 
it  in  place  until  it  had  a  chance  to  grow 
fast. 

I'^orty-eight  honrs  later  when  the 
bandage  was  removed  the  graft  was 
found  to  be  solidly  in  place  and  slightly 
fiazy,  A  glass  conform  was  inserted  be- 
tween the  eyelids  and  the  eyeball  to 
prevent  undue  pressure  and  the  danger 
i>f  disturbance  of  the  graft  when  the  lids 
were  separated  again  and  the  bandage 
replaced  hir  four  days  more.  The  pa- 
Lieut  su fleered  very  Hltle  pain  or  discom- 
fort froni  the  effects  of  the  operation. 

On  the  sixth  day  two  small  blood  ves- 
sels were  found  extending  over  the  cor- 
nea and  tfie  graft.  These  disappeared  in 
due  time  of  their  own  accord  and  in  a 
few  more  days  the  graft  had  become  a 
part  of  the  eyeball.  Jt  remained  slightly 
liazy  but  kept  gradually  clearing  until  the 
patient  returned  to  Russia  and  so  passed 
out  of  the  knowledge  of  the  surgeon. 

The  result  of  the  operation  at  last  ac- 
counts was  that  the  patient  could  count 
fingers  held  a  fof>t  from  his  face  and 
could  distinguish  objects  well  enough  to 
get  around  with  little  trouble.  He  said 
he  was  ''beginning  to  learn  colors  again/' 

The  first  attempts  to  transplant  sec- 
tions of  the  cornea  were  made  by  Dr. 
Die ffen bach  in  1824,  but  they  were  un- 
successful. Other  attempts  were  made 
au<l  after  exiiaustive  experiments  in  1880 
the  thing  was  declared  impossible.     But 
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Prof,  von  Hippel,  after  ten  years 
of  study  at  the  great  clinic  at  Giessen, 
Germany,  where  more  than  two  thousand 
patients  were  treated  and  some  five  hun- 
dred major  operations  were  performed 
annually,  and  after  many  experiments  on 
animals,  concluded  to  try  his  hand  at  it. 
His  first  three  attetnpts,  in  which  the 
grafts  were  cut  from  the  eyes  of  dogs, 
were  failures.  Then  he  decided  to  use 
smaller  animals  so  that  he  could  utilize 
the  entire  thickness  of  the  cornea.  The 
patient  by  his  own  misconduct  spoiled 
one  attempt  and  three  other  failures  were 
due  to  errors  of  the  surgeon.  But  the 
next  four  operations  restored  sight. 

But  the  rarity  of  the  cases  which  can 
be  helped  by  a  corneal  graft  may  be 
judged  by  the  fact  that  but  three  cases 
have  appeared  at  the  New  York  Post 
Graduate  Medical  School  and  Hospital 
in  fifteen  years.  All  three  were  operated 
on  by  Dr.  Francis  Valk,  Professor  of 
Diseases  of  the  Eye.  Although  but  one 
was  successful  Dr.  Valk  expressed  him- 
self as  convinced  of  the  value  of  the 
difficult  and  delicate  operation. 

The  most  remarkable  case  of  corneal 
grafting  on  record  was  performed  in 
November,  1906,  by  Professor  Zirm,  of 
Vienna.  By  a  rare  coincidence  there 
was  in  the  hospital  at  the  same  time  a 
patient  whose  eyes  had  been  so  badly 
burned  by  lime  that  he  was  totally  blind 
and  a  boy  who  had  to  have  an  eyeball 
removed.  Professor  Zirm  timed  the  re- 
moval of  the  boy's  eye  so  that  he  could 
cut  a  disk  from  the  cornea  to  be  trans- 
planted on  the  eye  of  the  blind  man.  The 
sight  of  one  eye  was  fully  restored. 
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THE  POISON  S(JUAD  STARTING  OUT  FOR  A  DAY'S  FIGHT  ON  THE  MICE. 


A  PLAGUE  OF  FIELD  MICE 


By  HARRY  H.  DUNN 


I  F  T  E  E  N  thousand 
acres  of  alfalfa,  out  of 
a  total  of  20,000  acres 
in  the  Humboldt  Val- 
ley, Nevada,  totally  de- 
stroyed ;  farmers 
forced  to  replace  crops 
yielding  $60  to  $70  per 
acre  with  other  crops  bringing  in  $35 
to  $40  per  acre ;  a  dead  loss  of  $20  per 
acre  on  the  entire  area,  or  a  grand  total 
of  $300,000  known  loss— this  is  the  re- 
sult of  the  first  great  mouse  plague  the 
United  States  has  ever  known. 

A  few  days  of  hard  thinking,  following 
a  few  days  of  expert  investigation,  both 
carried  on  by  the  men  of  the  Biological 
Survey  of  the  United  States  govern- 
ment :  the  application  of  a  few  thousand 
pounds  of  alfalfa  hay,  soaked  in  a  poison 
solution,  and  the  plague  of  rodents  was 
conquered,  the  farmers  of  the  great  and 
fertile  Humboldt  X'alley  taught  how  to 
meet  repetitions  of  the  invasion  in  suc- 
ceeding years,  and  the  farms  successfully 
insured  against  what  appeared  at  first 
to  be  an  unconquerable  foe. 
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Beyond  this,  the  doctrine  of  protection 
to  hawks,  owls,  ravens,  crows,  shrikes, 
sea  gulls  and  other  rodent-eating  birds, 
as  well  as  weasels,  skunks,  foxes,  coy- 
otes, badgers,  and  wild  cats,  all  of  which 
prey  on  mice,  was  thoroughly  instilled 
into  the  minds  of  the  ranchmen.  By 
this  one  lesson  alone,  Nature's  predatory 
creatures  will  save  to  Nevada  farmers 
thousands  of  dollars  each  year,  which 
would  otherwise  be  spent  in  keeping 
down  the  crop-eating  mice. 

The  Humboldt  Valley  is  in  the  north- 
western part  of  the  state  of  Ne- 
vada. It  is  one  of  the  most  fertile  and 
productive  valleys  on  the  American 
Sahara.  In  it  are  located  many  pretty 
towns,  rapidly  growing  into  cities.  Prac- 
tically all  of  these  towns  are  fed  and 
supported  by  the  surrounding  ranches, 
whereon  alfalfa  is  the  largest  crop, 
closely  followed  by  dairying  interests, 
also  dependent  on  alfalfa,  and  by 
orchards  of  fruit  trees,  which  the  mice 
were  just  beginning  to  attack  when  the 
plague  was  checked. 

It  follows  from  S!ji§,||%^^p$(tjgt[^e 
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existence  of  all  these  towns,  from  Battle 
Mountain  on  the  east  to  the  sink  of  the 
Humboldt  River  on  the  west,  was  threat- 
ened. In  this  area  there  are  more  than 
thirty  villages,  towns  and  small  cities. 
Lovelocks,  around  which  the  fight  with 
the  mice  plague  was  most  fiercely  waged, 
lies  about  in  the  center  of  the  valley,  and, 
when  the  work  was  undertaken  by  gov- 
ernment experts,  the  little  rodents  were 
spreading  in  every  direction  from. the 
starting  point. 

In  May,  1907,  fields  on 
the  Rodgers  ranch,  five 
miles  below  Lovelocks, 
were  invaded  from  less  cul- 
tivated lands  further  up  the 
valley.  The  movement  of 
this  great  body  of  mice, 
multiplying  with  incredible 
rapidity,  was  gradual  and 
slow,  not  like  the  sudden 
settling  down  of  an  im- 
mense flight  of  locusts. 
They  scattered  by  progres- 
sion, first  by  a  few,  and 
later  by  increasing  num- 
bers, so  that  the  work  of 
the  few,  done  underground, 
and  scarcely  noticed  at 
first,  became  in  a  few  days 
an  utter  devastation 
worked  by  the  thousands  of 
young  growing  to  maturity. 

Numbers  of  the  ever- 
growing population  of  ro- 
dents, in  turn,  moved  out 
to  fields  on  all  sides,  and, 
finding  the  forage  im- 
proved, started  colonies  of 
their  own,  and  so  on,  ad 
infinitum.  By  fall  of  the 
same  year  a  large  part  of 
the  cultivated  lands  around 
Lovelocks  had  been  over- 
run by  the  mice.  Not 
alone  did  the  farmers  be- 
come alarmed,  but  the  peo- 
ple of  the  towns  themselves,  dependent  on 
the  products  of  the  farms  for  their  in- 
dustries and  their  very  livelihood,  were 
all  but  terrorized.  The  Pied  Piper  of 
Hamlin,  had  he  appeared,  would  then 
have  been  the  most  welcome  arrival 
these  cities  of  the  pretty  Nevada  valley 
could  possibly  have  seen. 

The  yield  of  hay,  in  this  brief  period, 


from  May  to  October  of  the  same  year, 
was  reduced  one-third;  potatoes  and 
root  crops  were  largely  destroyed ;  many 
alfalfa  fields  were  ruined  by  the  mice 
changing  their  attacks  from  the  green 
tops  of  the  earlier  part  of  the  season  to 
the  roots,  and  the  complete  destruction 
of  this  latter,  the  chief  crop  of  the  val- 
ley, was  threatened. 

In    November,   at   the   height   of   the 
plague,  it  was  estimated  that  each  acre 


The  Common  Field  Mouse. 
The  rodent  which  cost  the  Nevada  farmers  many  thousands  of  dollars. 


of  the  infested  district  contained  from 
8,000  to  12,000  mice.  Great  cracks,  as 
from  some  giant  earthquake,  appeared 
throughout  the  ranches ;  the  fields  were 
-riddled  by  the  mouths  of  the  tiny  ro- 
dents* burrows,  which  in  many  cases 
averaged  150  to  175  to  the  square  rod. 
Ditch  embankments  were  mere  sieves, 
irrigation  was  tie^m^^P&P^&^^^^^^V 
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Alfalfa  Plant  Destroyed  by  Mice. 
This  is  a  favorite  food  of  the  pest. 

ruined,  and  the  scene  on  the  erstwhile 
prosperous  ranches  was  one  of  devasta- 
tion. 

But  the  worst  was  not  yet.  The.  serious 
hay  and  other  crop  losses  of  the  summer 
proved  but  slight  forerunners  of  the 
damage  which  was  to  be  worked  with 
the  disappearance  of  green  food  in  the 
fall.  Burrowing  down  about  the  plants 
and  extending  their  runways  from  root 
to  root,  the  mice  either  completely  killed 


or  seriously  injured  the  alfalfa.  Soon 
they  destroyed  so  much  of  the  acreage 
that  thousands  of  acres  were  plowed  up 
as  hopelessly  ruined. 

In  the  orchards  the  little  rodents 
adopted  similar  tactics,  going  down  to 
the  roots  of  growing  fruit  trees  and 
totally  destroying  acres  of  promising 
fruit  trees.  Most  of  the  young  shade 
trees  planted  along  roads  and  irrigating 
canals  met  the  same  fate,  while  large 
Lombardy  poplars,  of  years'  growth, 
were  girdled  and  eventually  died. 

By  spring  of  the  following  year,  1908, 
the  mice  had  made  such  a  clean  sweep 
of  the  fields  and  orchards  about  Love- 
locks tfiat  they  moved  on  down  the  val- 
ley, very  few,  possibly  two  or  three  hun- 
dred remaining  to  each  acre  of  the  old 
haunts,  where  once  had  been  thousands. 
Their  first  inroad  extended  to  an  irregu- 
lar line  across  the  valley  about  six  miles 
below  Lovelocks.  Now  they  began  their 
work  of  devastation  on  the  equally  fertile 
fields  below  this  line.  During  the  spring 
they  attacked  every  available  food  sup- 
ply, willows  and  even  greasewood  bushes 
out  on  the  desert  failing  to  escape  their 
sharp  teeth.  They  sought  more  espe- 
cially, however,  the  alfalfa  fields,  sweep- 
ing their  path  clean  of  the  valuable  crop 
and  ruining  the  great  fields  of  roots 
from  which  the  green  hay  springs  per- 
ennially. 

The  attack  found  the  Nevada  ranchers 
totally  unprepared.  In  the  language  of 
the  street,  they  did  not  know  "what  they 
were  up  against."  No  previous  examples 
of  the  controlling  of  such  plagues  exist- 
ed. Where  mice  have  in- 
vaded agricultural  areas, 
particularly  in  the  Old 
World,  they  have  been  al- 
lowed to  run  their  course 
until  brought  to  an  end  by 
natural  agencies,  such  as 
the  failure  of  food  supply, 
action  of  the  elements,  or 
some  other  cause  over 
which  man  had  no  control. 
In  Humboldt  Valley, 
therefore,  no  concerted  ac- 
tion was  taken  against  the 
plague  in  the  early  stages 
because  the  ranchers  did 
not   realize   the   extent   to 


Orchard  Tree  Killed  By  Mick. 
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later,  because  its  size  overawed  them,  and 
they  had  no  idea  how  to  meet  it.  Spor- 
adic attempts  were  made  to  kill  off  the 
mice  with  poisoned  wheat,  made  deadly 
with  solutions  of  phosphorus.  This 
method  was  found,  however,  to  give  poor 
results,  as  the  fields  so  cleared  were 
quickly  reinvaded  from  neighboring  acre- 
age and  no  concerted  effort  was  made  to 
put  out  the  poison 
all  over  the  valley. 

More  than  this,  it 
was  found  that 
while  the  prepara- 
tion, which  consisted 
of  wheat  treated 
with  a  strong  solu- 
tion of  phosphorus 
in  carbon  bisulphide, 
was  a  cheap  and  ef- 
fective poison  for 
the  mice  in  limited 
areas,  it  was  infiam- 
m  a  b  1  e,  explosive, 
and  dangerous  to 
birds.  As  a  result 
of  its  employment 
on  many  of  the 
ranches  in  the  val- 
ley, California  quail, 
introduced  by 
sportsmen,  were  all  but  wiped  out; 
magpies,  crdws,  meadow-larks,  and 
other  smaller  and  highly  beneficial  birds, 
were  sadly  decimated.  The  birds 
of  prey,  which  killed  thousands  of 
the  mice,  were  not  affected,  but  many 
skunks  and  domestic  cats  were  found 
dead  as  a  result  of  eating  mice  which  had 
been  killed  by  the  poisoned  grain.  In 
addition,  several  accidents  occurred  to 
men  as  the  result  of  handling  the  phos- 
phorus and  much  live  stock  was  poisoned 
by  eating  the  grain  both  before  and  after 
it  had  been  scattered.  Bacterial  prep- 
arations, with  which  it  was  sought  to 
inoculate  the  rodents,  failed  entirely  to 
make  any  noticeable  impression  on  the 
horde. 

One  man,  however,  came  to  the  front, 
and,  with  his  co-operation,  the  biological 
survey  was  able  to  completely  conquer 
the  plague.  This  man  was  George  S. 
Webb,  manager  of  the  large  Rodgers 
ranch,  where  2,000  tons  of  alfalfa  had 
been  lost  through  the  depredations  of 
the  mice.  Experiments  conducted  showed 


Effect  of  thb  Poison  Crusadr. 


that  alfalfa  hay,  poisoned  with  strychnia 
sulphate  and  distributed  over  all  the 
ranches  at  the  same  time,  effectively  dis- 
posed of  the  problem.  Further  than 
this,  the  experiments  showed  that  sim- 
ilar plagfues  could  not  alone  be  wiped 
out  once  they  had  started,  but  could  be 
absolutely  controlled  in  the  beginning. 
On  two  ranches,  the  Rodgers  and  the 
Anker  alfalfa  farms, 
men,  varying  in 
number  from  seven 
to  fifteen,  were  em- 
ployed distributing 
the  poison  with  most 
satisfactory  results 
and  without  the 
dangers  incident  to 
the  distribution  of 
the  phosphorus- 
poisoned  grain.  It 
was  found  that  the 
salaries  and  ex- 
penses of  these  men 
were  a  mere  baga- 
telle compared  to  the 
result  accomplished 
by  their  labors  in  the 
wiping  out  of  the 
pest. 

These  e  x  p  e  r  i- 
ments  were  undertaken  in  January,  and 
by  March  15,  poisoning,  supplemented 
by  the  work  of  predatory  birds 
and  mammals  during  the  winter  months, 
had  completely  destroyed  the  mice  on 
several  thousand  acres^  where  they 
had  been  found  most  abundant  at  the 
height  of  the  plague.  By  May  the  mice 
which  still  remained  in  small  num- 
bers in  scattering  centers  in  outlying 
fields  were  found  to  be  steadily  decreas- 
ing, and,  later  in  the  summer,  had  prac- 
tically disappeared  from  the  entire  val- 
ley. 

At  the  same  time  that  the  mice  ap- 
peared in  the  lower  Humboldt  Valley, 
the  little  rodents  appeared  in  enormous 
numbers  further  up  the  Humboldt 
River  and  its  tributary  streams,  about 
Winnemucca,  Battle  Mountain,  and  in 
the  Paradise  and  Little  Humboldt  val- 
leys. Here  the  crop  chiefly  attacked  was 
red  top  and  wild  clover  in  natural 
meadows.  On  this  account  the  damage 
was  less  severe,  as  the  crop  was  less 
valuable.    Garden^^^g^  §^%tii^r^glf^lfa 
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fields,  however,  were  quite  seriously  in- 
jured. 

Later,  alarming  reports  of  mice  in 
terrifying  hordes  were  received  from 
King  River,  Quinn  River,  and  Carson 
and  Smith  valleys,  Nevada ;  from  Weber 
River  Valley  and  from  Sanpete  and 
Utah  counties,  Utah;  as  well  as  from 
Honey  Lake  Valley  in  California.  The 
damage  in  none  of  these  places  was  so 


tists  have  given  it  the  name  of  Carson 
field  mouse — Microtus  montanus — one  of 
the  numerous  species  of  short-tailed 
field  mice  or  meadow  mice,  a  group 
which  has  caused  widespread  destruction 
in  various  parts  of  the  world.  This 
mouse  is  widely  distributed,  though 
usually  in  small  numbers,  throughout 
the'  valleys  of  Utah,  Nevada,  eastern 
Oregon  and  northeastern  California. 


DRAGGING  FIELDS  WITH  BRUSH  TO  FILL  UP  BURROWS  MADE  BY  MICE. 


severe  as  in  the  lower  Humboldt  Valley, 
though  plagues  of  like  magnitude  were 
plainly  threatened,  and  would  have  oc- 
curred had  not  the  knowledge  of  how  to 
combat  the  rodents  been  fore-obtained. 

In  Carson  Valley,  one  hundred  miles 
southwest  of  Lovelocks,  in  April,  1908, 
a  similar  plague  of  mice  was  put  down 
by  the  use  of  alfalfa  steeped  in  strychnia 
sulphate,  in  exactly  the  manner  learned 
by  experiments  in  the  Humboldt  Valley. 
A  peculiar  feature  of  the  Carson  Valley 
plague,  however,  was  that  the  nests  when 
opened  were  found  to  contain  almost 
twice  as  many  young  as  did  similar  nests 
in  the  Humboldt  Valley.  Mortality  from 
natural  causes  was  not  so  great  as  in 
the  latter  section,  either,  and  these  two 
factors  combined  resulted  in  such  a  rapid 
increase  of  the  rodents  that  the  danger 
was  much  greater  than  in  the  first  plague 
with  which  the  experts  had  to  deal; 
though,  as  has  been  said,  it  was  event- 
ually conquered. 

The  species  of  mouse  responsible  for 
the  plague  is  the  one  known  locally  in 
the  West  as  the  "black  mouse."    Scien- 


Field  mice  of  various  species  are 
abundant  throughout  the  United  States, 
but  not  generally  present  .in  such  num- 
bers as  to  do  noticeable  damage.  The 
Humboldt  Valley  plague,  then,  shows, 
that  where  conditions  are  exactly  suited 
to  their  sudden  and  enormous  increase, 
these  mice  may  at  any  moment  become 
the  source  of  great  trouble  to  farmers. 
The  Biological  Survey  expects  future 
and  more  disastrous  outbreaks,  as  the 
West  is  settled  and  the  large  areas,  on 
which  the  mice  are  now  barely  able  to 
subsist,  become  filled  with  fields  of  their 
favorite  food. 

Of  all  repressive  measures  poisoning 
setms  the  best,  inoculation  with  bacteria 
having  proved  futile  except  in  isolated 
cases.  Strychnine,  phosphorus,  lead 
acetate,  mercuric  chloride,  and  arsenic 
in  its  many  compounds  were  tried,  and 
every  test  gave  strychnia  sulphate  as  the 
best  posion  and  the  most  practicable  for 
use  against  the  mice.  Directions  for 
preparing  alfalfa — which  was  found  to 
be  the  best  vehicle  for  the  poison,  and, 
at  the  same  time,  the  best  bait  for  the 
Digitized  by  VrrVJUV  IV^ 


CRACKS  IN  THE  SOIL  CAUSED  BV  FIELD  MICE. 


mice — in  strychnia  sulphate  were  given 
the  ranchers  by  the  experts  of  the  Bio- 
logical Survey  as  follows: 

"Poisons  should  always  be  prepared 
at  a  distance  from  the  house,  where  stock 
and   poultry   are   not   endangered.     To 


avoid  danger  to  persons,  strychnine  and 
the  vessels  in  which  it  is  used  should, 
of  course,  be  carefully  handled  and 
safely  stored  away  when  not  in  use. 
Ordinary  five-gallon  oil  cans,  for  which 
covers  and  wire  handles  have  been  pro- 
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vided,  make  excellent  utensils.  A  fire- 
hole  about  two  feet  long  and  a  foot  wide, 
over  which  two  iron  rods  are  placed  to 
support  the  cans,  makes  a  fireplace  where 
the  solutions  can  be  quickly  prepared. 
Galvanized  iron  washtubs  are  suitable 
for  mixing  the  material  if  grain  be  used. 
For  preparing  alfalfa  on  the  large  scale 
usually  necessary,  a  large  metal  recep- 
tacle which  will  permit  the  mixing  of 
thirty  pounds  of  hay  at  once  is  required. 
One  or  two  oil  cans  marked  in  gallon 
measures,  a  sprinkling  can,  and  several 
large,  strong  spoons  complete  a  handy 
outfit  for  preparing  the  mouse  poison." 

A  single  treatment  of  alfalfa  hay  so 
poisoned  resulted  in  the  death  of  from 
85  to  95  per  cent  of  the  mice  in  each 
field  treated.  The  hay  used  was  fresh 
and  green  rather  than  bleached,  and  was 
either  chopped,  or  the  fine  material  from 
the  base  of  the  stacks  was  used.  The 
formula  used  so  successfully  was : 

Chopped  alfalfa  hay 30  pounds. 

Strychnia  sulphate 1  ounce. 

Water   5  or  6  gals. 

When  properly  soaked  in  the  mixture, 
and  the  hay  saturated  with  the  solution, 
it  may  be  taken  up  and  sacked  and 
stored  away,  though  results  are  better 
where  only  enough  of  the  preparation  is 
made  at  a  time  for  the  immediate  needs 
of  the  poisoning  squad. 

It  was  found  to  be  best  distributed  by 
hand,  placing  a  small  pinch,  say  a  tea- 
spoonful,  near  the  entrance  to  each  bur- 
row, and  scattering  a  little  here  and 
there  along  the  surface  trails.  In  cold 
weather,  when  the  mice  remain  most  of 
the  time  underground,  it  should  be 
dropped  inside  the  entrances  of  the  bur- 
rows. It  is  estimated  that  about  forty 
per  cent  of  the  mice  which  eat  this 
poison  die  on  the  surface,  the  remaining 
sixty  per  cent  perishing  in  their  nests. 
The  amount  of  strychnine  in  the  alfalfa 
is  so  small  that  danger  to  cattle  is  prac- 
tically eliminated,  and  no  trouble  was 
experienced  from  this  source  in  Nevada. 

In  the  Carson  Valley,  in  April,  poison- 
ing with  green  alfalfa  was  found  most 


successful.   The  mixture  used  there  was 
as  follows: 

Green  alfalfa  45  pounds. 

Strychnia  sulphate   1  ounce. 

Water    V/z  gals. 

This  green  hay  is  declared  to  be  better 
for  small  areas  and  the  dry  alfalfa  better 
for  large  districts.  The  green  shoots  are 
especially  valuable  for  destroying  the 
mice  along  irrigating  ditches  and  about 
the  borders  of  fields  during  periods  of 
irrigation  in  summer. 

In  fields  in  which  some  of  the  mice 
had  migrated,  leaving  thousands  of  old 
and  unoccupied  burrows  still  scattered 
among  the  occupied  ones,  it  was  found 
practicable  to  run  a  brush  drag  over  the 
land,  obliterating  the  entrances  to  all  the 
burrows.  Then,  very  shortly,  the  mice 
came  out,  opened  up  the  occupied  bur- 
rows, and  the  matter  of  placing  poison 
was  much  simplified  and  cheapened.  In 
fact,  the  cost  of  destroying  the  mice  with 
poisoned  alfalfa  hay  over  this  area  was 
reduced  to  about  thirty-five  cents  an 
acre,  an  insignificant  sum  when  com- 
pared with  the  damage  done  by  the 
rodents  thus. killed. 

Irrigation  and  winter  flooding,  when 
aided  by  small  dogs  which  kill  the  mice 
when  the  latter  are  driven  from  their 
burrows,  were  found  to  be  two  effective 
methods  of  disposing  of  the  rodents, 
while  burning  of  dry  cover  and  the  plow- 
ing up  of  lands  not  usually  tilled  de- 
stroyed the  homes  of  thousands,  forcing 
them  out  where  they  could  be  killed. 
Clean  cultivation,  with  thin  wooden 
wrappers  placed  around  the  trunks,  was 
found  to  be  the  best  method  of  saving 
orchard  and  ornamental  trees  from  the 
sharp  teeth  of  the  mice. 

All  in  all,  the  Nevada  mouse  plague, 
while  expensive  and  destructive  of  much 
hay  and  many  trees,  has  served  as  one 
of  the  n^ost  valuable  object  lessons  ever 
given  the  farmers  of  the  West.  It  has 
also  taught  them,  not  alone  to  expect 
other  such  outbreaks  from  time  to  time, 
biit  exactly  how  successfully,  to  combat 
them  when  they  do  come. 
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Publicity  stops  Railwai^ Accidents 

By  Samuel  O.  Dunn 

We^em  Editorial  Manager,  Railroad  A^  Gasettet 


,  HE  most  pitiful  sight 
I  ever  witnessed  was 
that  of  almost  seventy- 
five  people  who  had 
been  terribly  scalded, 
many  of  them  fatally, 
in  a  railway  wreck 
near  a  small  station  in 

a  western  state.  The  engineer  of  a  freight 

train  on  a  single  track  line  was  ordered 

to  run  on  a  certain  siding  and  stay  there 

until  a  fast  passen- 
ger train,  running 

late,     had    passed. 

The    engineer 

thought     that     by 

speeding  up  he 

could    get    to    the 

station  beyond  the 

one  where  he  had 

been   told   to   wait 

before  the  passen- 
ger   train    came 

along;  and,  in  de- 
liberate      violation 

of    his   orders,    he 

pulled  the  throttle 

of  his  engine  open 

and  set  out.     Mid-^ 

way    between    the 

stations  he  met  the 

passenger     train 

running  sixty  miles 

an  hour  in  the  op- 

p  o  s  i  t  e  direction. 

The  trains   t  e  1  e  - 

scoped,  and  of  the 

twenty-one    people 

who     were     killed 

and  the  fifty-three 

who  were  injured, 

practically  all  owed 

their  death  or  in- 
juries   to    scalding 

by  steam  from  the 

locomotive. 

Now,    the    facts 


Julius  Kruttschnitt. 

The  man  who  stops  railway  accidents  by  telling  the 

truth  about  them. 


stated  show  that  the  management  of  the 
railway  was  not  to  blame  for  this  wreck. 
It  was  due  solely  to  an  employe's  viola- 
tion of  orders.  But  the  management  so 
contrived  things  that  it  got  all  of  the 
odium.  When  rumors  of  the  wreck 
came  in  the  Kansas  City  daily  news- 
papers sought  information  about  it  at.the 
railway  offices.  They  were  refused  it, 
so  the  afternoon  papers  came  out  with 
'^stories"  under  big,  black  headlines,  that 
from  one  hundred 
to  two  hundred 
people  had  been 
killed,  and  twice 
as  many  injured. 
When  a  wrecking 
train,  and  later  a 
relief  train,  were 
sent  out,  the  news- 
papers asked  leave 
to  send  reporters 
on  them.  These 
requests  also  were 
refused.  Denied  all 
official  information 
as  to  the  cause  or 
results  of  the  acci- 
dent, unable  to  get 
correct  details 
themselves, 
the  morning  news- 
papers, like  the  af- 
t  e  r  n  o  o  n  news- 
papers, publisbed 
long,  inaccurate  ac- 
counts, describing 
in  harrowing  de- 
t  a  i  1  the  terrible 
sufferings  of  the 
victims  of  the 
wreck;  laying  the 
entire  blame  for  it 
on  the  officials  of 
the  road;  and  de- 
nouncing them  for 
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CLEARING  A  BADLY  BLOCKED  TRACK. 
Somebody  blundered,  and  it  will  be  the  committee's  business  to  find  out  who. 


for  mercenary  failure  to  provide  proper 
safeguards  for  the  protection  of  their 
patrons. 

This  incident  illustrates  the  main  cause 
of  eighty-five  per  cent  of  railway  acci- 
dents— viz.,  the  violation  of  rules  and 
orders  by  employes ;  and  also  the  peculiar 
manner  in  which  the  railways  have  usu- 
ally in  the  past  tried  to  suppress  informa- 
tion about  accidents,  and  the  way  that 
this  has  tended  to  arouse  public  hostility 
against  them.  Public  sentiment  on  this 
subject  is  aptly  indicated  by  the  saying 
that  the  best  way  to  stop  railway  acci- 
dents would  be  to  make  railway  officers 
ride  on  the  locomotive  cow-catchers. 

During  the  ten  years  1897-1907  the 
traffic  on  American  railways  grew  with 
unprecedented  rapidity.  As  the  traffic 
grew  the  number  of  fatal  accidents  in- 
creased proportionately.  The  accident 
problem  took  on  the  most  terrible  pro- 
portions.   Hardly  a  day  passed  that  the 


newspapers  did  not  spread  over  their 
first  pages  the  gruesome  details  of  some 
fatal  wreck.  It  seemed  to  most  railway 
operatives  that  accidents  were  getting 
a  great  deal  too  much  publicity  for  the 
good  of  the  roads.  But  the  thought 
came  to  the  operating  head  of  one  great 
system  that  perhaps  the  trouble  was,  not 
that  they  got  too  much  publicity,  but  that 
they  did  not  get  enough  of  the  right  kind. 
The  man  in  whose  mind  this  idea  was 
implanted  was  Mr.  Julius  Kruttschnitt, 
Director  of  Maintenance  and  Operation 
of  the  Union  Pacific,  the  Southern  Pa- 
cific, the  Oregon  Short  Line,  and  the 
Oregon  Railroad  &  Navigation  Com- 
pany— the  roads  familiarly  known  as  the 
"Harriman  Lines;"  and  it  germinated 
and  grew  until  it  resulted  in  the  adop- 
tion by  these  roads  of  an  accident  policy 
that  is  entirely  novel.  The  Harriman 
lines  now  not  only  do  not  try  to  sup- 
press the  facts  about  their  accidents, 
^  Digitized  by  VJ^^^^VIV^     ' 
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A  RAILWAY'S  RECORD  OF  ITS  ACCIDENTS  AND  THEIR  CAUSES. 
The  new  plan  of  publicity  for  accidents  was  put  into  use  in  January.  1906.    Note  the  radical  change  for  the  better  in 
record  for  that  year  as  compared  with  the  two  previous  ones.    This  sheet  is  from  the  Southern  Pacific  system. 


the 


but  they  turn  the  sunlight  of  publicity 
on  them ;  they  may  almost  be  said  to  ad- 
vertise them,  with  all  their  causes  and 
consequences.  They  invite  the  public  to 
come  in  and  help  them  find  out  the  true 
reason  for  accidents ;  post  bulletins  about 
them  at  division  headquarters ;  and  also 
send  bulletins  to  the  newspapers  in  the 


towns  and  cities  along  the  lines  with 
courteous  requests  that  they  be  printed. 
In  the  management  of  the  Union  Pa- 
cific and  the  Southern  Pacific  roads  and 
their  affiliated  lines  E.  H.  Harriman  has 
two  lieutenants  of  world  wide  reputa- 
tions as  railway  experts.  They  are,  Mr. 
Kruttschnitt,  who,  as  already  stated,  is 
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AN  ACCIDENT  SHEET  FROM  THE  UNION  PACIFIC  RAILWAY. 
Note  the  extraordinary  lessening  of  the  number  of  accidents  after  the  publicity  policy  went  into  effect  in  1906.    The 
irrouping  of  accidents  in  both  sheets  on  this  page  shows  how  accidents  occur  in  clusters.    The  apparent 
difference  in  the  accident  record  of  the  two  roads  is  accounted  for  by  the  difference  in  mileage.        < 
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Director  of  Maintenance  and  Operation, 
and  Mr.  J.  C.  Stubbs,  Traffic  Director. 
The  jurisdiction  of  each  extends  over  the 
whole  Harriman  system.  A  railway  is 
a  factory  of  a  sort.  The  construction, 
operation  and  maintenance  department 
is  the  manufacturing  department;  it 
builds  and  keeps  up  the  plant  and  makes 
transportation.  The  traffic  department 
is  the  sales  department;  it  sells  trans- 


agencies  of  transportation  in  the  world. 
"The  greatest  pleasure  one  can  get,"  he 
says,  "comes  when  he  feels  that  he  is 
doing  a  thing  just  about  as  well  as  it 
could  be  done."  This  is  his  philosophy 
of  work.  But  Mr.  Kruttschnitt  is  not 
merely  a  part  of  the  very  efficient  ma- 
chinery of  the  Harriman  lines.  He  is 
a  very  human  man  with  a  heart  as  big 
in  proportion  as  his  fine  head  and  stocky 


A  WRECKING  CRANE -A   MACHINE  TOO  OFTEN  CALLED  INTO  SERVICE. 


portation.  As  the  head  of  the  main- 
tenance and  operating — the  manufactur- 
ing— department  of  the  great  Harriman 
system  Mr.  Kruttschnitt  conceives  that 
it  is  his  principal  duty  to  make  and  fur- 
nish to  the  public  the  best  and  safest 
transportation  possible.  A  German  by 
descent,  an  engineer  by  training,  his 
motto  seems  to  be  "Thorough."  Fur- 
nished by  Mr.  Harriman  with  ample 
funds,  he  has  in  a  decade  changed  the 
Harriman  lines  from  moribund  prop- 
erties   into    among    the    most    efficient 


body.  The  two  of  his  qualities  referred 
to — his  love  of  efficiency  and  his  human- 
ity—caused the  adoption  of  the  system 
of  giving  publicity  to  accidents. 

Accidents  cost  a  railway  a  great  deal 
of  money,  directly  and  indirectly;  they 
are  a  sure  symptom  of  inefficiency  some- 
where; this  was  enough  to  lead  him  to 
give  much  intense  study  to  the  subject. 
They  kill  and  maim  thousands  of  em- 
ployes and  travelers  annually;  human 
sympathy  should  by  all  means  prompt 
railway  operatives  to  spare  neither  effort 
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Only  Money.  Not  Lives.  Lost  This  Time. 
Publicity  is  makingf  such  wrecks  as  this  scarcer  every  month. 


nor  money  to  reduce  them  to  a  mini- 
mum. 

**I  suppose,"  said  Mr.  Kruttschnitt, 
"that  many  people  think  railway  officers 
get  so  used  to  fatal  accidents  that  they 
make  little  impression  on  their  minds. 
That  is  very  far  from  true.  Two  years 
ago  when  all  the  roads  in  the  country 
were  having  so  many  fatal  wrecks,  I  got 
so  I  almost  feared  to  read  a  telegram, 
lest  it  might  bring  news  of  some  bad 


accident  on  our  own 
lines.  The  matter  har- 
assed my  mind  all  the 
time;  thoughts  of  those 
we  were  injuring  and 
killing  would  not  let  me 
sleep  at  nights." 

Public  opinion  was 
operating  at  that  time 
with  great  force  to  stop 
rebating  and  other  bad 
practices  that  had  pre- 
vailed in  the  railway 
business.  It  occurred  to 
Mr.  Kruttschnitt  that  if 
public  opinion  was  a 
good  remedy  for  other 
evils  it  might  be  a  good 
remedy  for  accidents. 
If  the  fear  of  exposure 
would  keep  men  from 
soliciting  and  accepting  rebates,  why 
should  not  fear  of  exposure,  if  they 
caused  wrecks,  stimulate  engineers, 
conductors,  and  telegraph  operators, 
strictly  to  obey  rules  and  orders? 
Why  should  not  railway  officers  be  im- 
pelled to  make  more  thorough  investiga- 
tions of  accidents,  and  to  more  cour- 
ageously discipline  those  who  caused 
them,  if  they  knew  the  public  was  to  be 
given  the  facts,  and  would  back  up  those 


THE  RESULT  OF  A  MISPLACED  SWITCH. 
Men  who  know  they  must  face  an  informed  and  understanding  public  are  more  careful  to  ay^id  causingL 

such  wrecks.  ^      —   —  —  ■ 
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who  did  their  duty  and  •condemn  those 
who  did  not  do  it? 

When  Mr.  Kruttschnitt  first  outlined 
his  novel  plan  to  the  officers  of  the  vari- 
ous Harriman  roads  they  were  skeptical 
about  it.  One  of  his  peculiarities  as  a 
railway  executive  is  that  he  never  issues 
a  peremptory  order  for  the  adoption  of 
a  new  method  or  device  if  he  can  avoid 
it.  He  prefers  to  explain 
his  plan  and  then  wait  till 
the  officers  of  some  road 
or  division  get  his  point 
of  view  and  grow  really 
anxious  to  carry  it  out. 
The  motive  and  the 
shrewdness  of  this  are 
obvious;  by  getting  his 
new  methods  tried  by 
men  who  thoroughly  un- 
derstand and  believe  in 
them  he  gets  them  tried 
under  the  conditions  most 
favorable  to  their  success. 
This  was  his  policy  in  re- 
gard to  publicity  for  acci- 
dents. In  February,  1907, 
the  officials  of  the  Union 
Pacific  decided  the  scheme 
was  worth  trying.  It  pro- 
duced such  satisfactory 
results  that  a  year  later 
the  officers  of  all  the  roads 
in  the  system  secured  its 
extension  to  their  lines, 
where  it  has  produced 
equally  good  results. 

The  method  employed 
is  simple.  On  every  di- 
vision of  a  railway  there 
is  a  master  mechanic, 
whose  duty  it  is  to  keep 
the  locomotives  and  cars 
in  good  condition ;  a  divis- 
ion engineer  whose  duty  it  is  to  keep 
the  track  in  good  condition;  and 
a  superintendent,  whose  special  duty 
it  is  to  get  trains  over  the  road,  but 
who  is  also  the  superior  of  the  mas- 
ter mechanic  and  the  division  engineer. 
On  every  railway — or  on  big  roads  on 
every  grand  division — ^there  are  higher 
officers  corresponding  to  the  divisional 
officers,  viz.,  a  superintendent  of  motive 
power,  a  chief  engineer,  and  a  general 
superintendent.  Still  above  all  these  of- 
ficers on  each  of  the  Harriman  lines  is 


the  vice-president  and  general  manager 
who  reports  directly  to  Mr.  Kruttschnitt. 
Under  the  new  system  when  an  acci- 
dent occurs  that  causes  a  considerable 
destruction  of  property,  or  any  loss  of 
life,  the  superintendent,  engineer  and 
master  mechanic  of  the  division  are  re- 
quired to  go  at  once  to  the  spot  and 
organize  a  "board  of  inquiry,"  composed 


'Wreck  on  a  Logging  Railway.  Pacific  Northwest. 
Due  to  a  miscalculation,  for  which  the  blame  was  placed  on  the  right  man. 


of  themselves  and  two  or  more  citizens 
of  the  community.  This  board  makes  a 
thorough  investigation;  examining  the 
scene  of  the  accident,  the  track,  the  en- 
gines, the  cars,'  and  taking  the  testimony 
of  trainmen,  track-walkers,  citizens  and 
everybody  else  who  may  be  able  to  throw 
any  light  on  the  subject. 

Mr.  Kruttschnitt  enforces  inflexibly 
the  rule  that  the  cause  of  the  accident 
must  be  ascertained.  If  the  divisional 
board  of  inquiry  reports  that  it  cannot 
find  the  cause  it  js,„  o^t^i^jfin^*^  to 
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Curious  Wreck  in  Which  No  On^  Was  Hurt. 
This  fact,  however,  cannot  wipe  out  the  blame  of  the  guilty 


make  another  investigation.  If  it  fail 
again,  a  second  board  of  inquiry,  com- 
posed of  the  general  superintendent,  the 
general  superintendent  of  motive  power 
and  the  engineer  of  maintenance  of  way 
and  two  or  more  citizens  of  the  com- 
munity is  formed  and  makes  another  in- 
vestigation. If  this  board  reports  that 
it  cannot  fathom  the  cause,  it  is  reorgan- 
ized with  the  general  manager  presiding, 
and  still  another  investigation  is  made. 
In  only  one  instance  within  the  more 
than  ten  years  since  Mr.  Kruttschnitt 
became  Vice-President  of  the  Southern 
Pacific  has  an  accident  happened  in  his 
jurisdiction  the  cause  of  which  sooner 
or  later  has  not  been  learned,  and  this 
one  took  place  before  the  present  method 
of  investigation  was  adopted. 

The  board  of  inquiry  usually  does  its 


work  quickly.  It  prepares 
a  report  of  its  findings, 
stating  the  nature  of  the 
accident,  its  results  to 
property  and  persons,  the 
cause  or  causes,  the  names 
of  those  to  blame  and  the 
discipline  to  be  inflicted. 
A  bulletin  is  furnished 
promptly  to  the  local 
newspapers,  and  is  posted 
at  the  division  headquar- 
ters of  the  road. 

To  get  at  the  facts  is 
seldom  an  easy  matter. 
Everybody  has  an  inclina- 
tion— a  perfectly  natural 
and  often  unconscious 
tendency — to  try  to  shift 
the  blame  on  somebody 
else.  A  freight  train  on  a 
certain  road  had  gone  into 
a  ditch.  "What's  the 
matter.  Murphy?"  the  di- 
vision superintendent  on 
his  arrival  asked  the  con- 
ductor. "A  broken  flange 
on  a  freight  car,"  an- 
swered Conductor  Mur- 
phy. "Have  you  found 
one  ?"  "Yes,"  was  the  re- 
ply, "and  if  I  hadn't  Fd 

have  d soon  broken 

one."  This  actual  incident 
illustrates  the  nature  of 
the  obstacles  that  often 
are  put  in  the  way  of  getting  at  the  truth. 
"There  never  was  a  truer  saying,"  says 
W.  L.  Park,  General  Superintendent  of 
the  Union  Pacific,  "or  a  greater  reflection 
on  railroad  men  than  that  'the  science 
of  railroading  is  the  art  of  shifting  re- 
sponsibility.' From  the  track  to  the 
tender,  from  the  engine  to  the  coal,  from 
the  dispatcher  to  the  conductor,  from  the 
trainmaster  to  the  call  boy,  from  one  de- 
partment to  another,  and  so  on  ad 
infinitum/' 

How  thorough  the  investigations  on 
the  Harriman  lines  are  is  *  illustrated  by 
one  that  was  made  regarding  a  wreck* 
which  occurred  at  Borie,  Wyoming,  on 
the  Union  Pacific  on  November  10,  1908. 
A  freight  train  collided  with  a  work 
train,  and  ten  employes  were  killed  and 

two  injured.     A  board  of  inquiry  corn- 
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posed  of  the  division  officers  and  two 
local  bankers  fixed  the  blame  for  the 
accident  on  the  conductor  and  brake- 
man  of  the  freight  train  and  recom- 
mended their  dismissal  from  the  service. 
This  finding  not  being  satisfactory  to  the 
management  another  board  of  inquiry 
was  convened,  composed  of  George  M. 
Randall,  a  retired  Major-General  of  the 
United  States  army;  Frank  D.  Baldwin, 
a  retired  Brigadier-General  of  the  United 
States  army;  Charles  C.  Hughes,  a  re- 
tired General  Superintendent  of  the  Chi- 
cago &  Northwestern ;  W.  B.  Scott,  As- 
sistant Director  of  Maintenance  and  Op- 
eration of  the  Harriman  System;  A.  L. 


train  crew  responded  promptly  to  calls 
for  hand  brakes  the  accident  could  have 
been  prevented. 

The  facts  often  are  hard  to  get  at 
owing  to  latent  defects  in  track  or  equip- 
ment. On  one  occasion  the  derailment 
of  a  passenger  train  caused  a  bad  wreck. 
The  division  engineer  reported  the  track 
in  good  condition;  the  master  mechanic 
said  there  was  nothing  wrong  with  the 
cars  or  engine.  Two  boards  of  inquiry 
failed  to  find  out  the  cause  ©f  the  acci- 
dent. But  the  management  insisted 
there  must  have  been  something  wrong 
somewhere  or  there  would  have  been  no 
wreck.     Finally,  a  locomotive  was  run 


PICKING  UP  PULLMAN  SLEEPERS  FROM   A  RIVER  BED. 
The  track  walker  who  misses  a  broken  rail  finds  the  comments  of  his  home  friends  his  bitterest  punishment. 


Mohler,  Vice-President  and  General 
Manager  of  the  Union  Pacific;  W.  L. 
Park,  General  Superintendent  of  the 
Union  Pacific;  H.  H.  Forney,  General 
Air  Brake  Inspector  of  the  Southern  Pa- 
cific. This  board  found  that  beyond 
reasonable  doubt  the  man  who  primarily 
was  to  blame  was  the  engineer  of  the 
freight  train,  who  by  improperly  ma- 
nipulating the  air  brakes  had  lost  control 
of  his  train  on  a  steep  grade.    Had  the 


over  the  track  where  the  accident  hap- 
pened. At  one  point  a  rail  was  observed 
to  sink.  The  track  was  torn  up,  and 
under  the  rail  was  found  buried  an  old 
decayed  box  culvert,  which  sank  enough 
when  the  train  was  on  it  to  cause  the 
derailment,  but  sprang  up  again  when 
the  train  had  passed. 

About  150  of  these  boards  of  inquiry 
have  been  convened;  and  they  have  in- 
cluded men  iromj,^Y^^^y^\^^^[i^— 


THE  KIND  OF  COSTLY  WRECK  THAT  PUBLICITY  IS  CURING. 


regular  army  officers,  bankers,  farmers, 
hotel  proprietors,  newspaper  men,  doc- 
tors, lawyers,  etc.  John  R.  Osborne, 
former  Governor  of,  and  former  Con- 
gressman from,  Wyoming,  sat  on  a  board 
that  recently  investigated  an  accident 
due  to  a  boiler  explosion.  A  special 
effort  is  made  to  get  newspaper  men  to 
serve,  both  because  of  their  unrivaled 
means  of  giving  publicity  to  the  facts, 
and  because  when  it  is  known  they  do 
know  the  facts  they  can  have  no  good 
excuse  for  misstating  them. 

The  new  system  has  produced  marked 
effects  on  officers  and  employes.  The 
locomotive  engineer  knows  that  if  he 
runs  past  a  signal  set  against  him  and  a 
fatal  accident  results  every  one  will  be 
told  who  was  to  blame.  The  roadmaster 
knows  that  if  a  defect  in  his  track 
ditches  a  train,  nothing  can  save  his 
fault  from  publicity  and  public  condem- 
nation. Many  men  who  can  bear  the 
censures  of  their  superiors  cannot  stand 
the  thought  of  having  the  results  of  their 
careless  or  reckless  disobedience  of  rules 
published  in  their  local  newspapers  and 
read  and  discussed  by  their  families,  fel- 
low employes  and  neighbors. 

It  sometimes  has  been  asked  what 
good  it  can  do  to  have  merchants,  farm- 
ers, druggists    or    newspaper    men    on 

518 


boards  of  inquiry  to  investigate  railroad 
accidents.  The  experience  of  the  Harri- 
man  lines  has  shown  that  it  may  do  a 
great  deal  of  good.  A  newspaper  man 
or  a  banker  will  not  learn  much  by 
looking  at  a  broken  rail  or  a  bad  sheet 
in  a  boiler  that  has  exploded;  but  he 
can  see  and  tell  his  neighbors  whether 
the  railroad  experts  make  a  thorough  or 
a  "whitewashing"  investigation,  and  his 
presence  animates  the  railroad  experts 
to  do  their  work  conscientiously  and 
thoroughly. 

There  has  been  a  marked  reduction  in 
the  number  of  serious  accidents  on  the 
Harriman  roads  since  1907,  when  they 
began  to  take  the  public  into  their  con- 
fidence. Traffic,  meantime,  owing  to  the 
depression  in  business,  has  been  some- 
what lighter  than  it  was  before  the  new 
plan  was  adopted;  and  accidents  always 
rise  and  fall  with  traffic.  But  the  reduc- 
tion in  accidents  has  been  much  greater 
in  proportion  than  the  reduction  in  traf- 
fic. How  great  the  reduction  in  acci- 
dents has  been  is  shown  on  page  512 
by  the  "fly-speck  charts,"  as  Mr. 
Kruttschnitt  dryly  calls  them.  The 
great  number  of  accidents  on  the  South- 
ern Pacific  is,  of  course,  due  to  its  9,000 
miles,  the  largest  mileage  of  any  railway 
in  the  United  States. 

Digitized  by  VJVJVJV  IV^ 


PUBLICITY   STOPS   RAILWAY  ACCIDENTS 


519 


These  charts  disclose  one  very  inter- 
esting fact  besides  the  rapid  decline  in 
accidents  that  has  taken  place.  It  has  long 
been  a  saying  among  railway  men  that 
accidents  always  come  in  groups  of  three. 
Persons  of  skeptical  minds  have  scouted 
this.  Persons  who  have  believed  it  have 
speculated  about  its  occult  cause.  The 
charts  show  that  while  the  "three  acci- 
dents" theory  is  not  exactly  correct, 
there  is  a  very  substantial  basis  for  it; 
that  there  is  a  strong  tendency  on  each 
road  after  a  period  of  a  few  days  free 
from  accidents,  for  two,  three  or  more 
accidents  to  occur  almost  simultaneously 
or  in  quick  succession.  Mr.  Kruttschnitt . 
explains  this  by  a  theory  that  is  not  at 
all  occult.  A  vast  majority  of  accidents 
is  due  to  the  human  element — ^to  failure 
of  somebody  to  obey  or  enforce  orders 
or  rules.  When  nothing  has  gone 
wrong  for  awhile  there  is  a  natural  ten- 
dency— railway  officers  and  employes 
being  human  beings — for  everybody  on 
a  road  simultaneously  to  grow  just  a 
little  careless.  Result:  a  series  of  ac- 
cidents. The  news  spreads  quickly; 
everybody  braces  up;  and  there  is  a 
period  free  from  accidents.  Then  ev- 
erybody relaxes  just  a  little;  and  there 
is  another  batch  of  accidents.  The 
bearing  of  this  on  "publicity  for  acci- 
dents" is  obvious;  the  quicker  the  news 
and  cause  of  a  wreck  are  sent  wide- 
spread the  sooner  will  everybody  brace 
up  and  the  less  likelihood  will  there  be 
of  a  bad  series  of  wrecks.  The  tendency 
of  accidents  to  come  in  bunches  is  illus- 
trated by  the  record  of  the  Southern 
Pacific  in  August,  1907.  In  that  month 
there  were  twenty-seven  accidents  on 
this  road.  On  two  consecutive  days 
there  were  seven  accidents;  on  each  of 
seven  non-consecutive  days  there  were 
two  to  four;  and  on  fifteen  days  of  the 


month  there  was  not  a  single  accident 
to  record. 

Railway  casualties  have  been  for  many 
years  a  subject  of  constant  newspaper 
exaggeration  and  misrepresentation. 
Newspaper  men  have  said  that  they 
would  gladly  tell  the  truth  if  they  could 
get  it — that  the  fact  that  they  did  not 
print  it  was  entirely  due  to  the  foolish 
and  vicious  policy  of  the  roads  in  trying 
systematically  to  suppress  information 
to  which  the  public  was  entitled.  The 
experience  of  the  Harriman  lines  tends 
to  vindicate  this  view.  The  newspapers 
are  now  printing  almost  nothing  but  the 
truth  about  wrecks  on  these  roads.  At 
Oakland,  California,  on  July  14,  1908, 
the  engineer  of  a  Southern  Pacific  pas- 
senger train  in  broad  daylight  ran  past  a 
signal  that  was  plainly  set  against  him, 
and  his  train,  in  consequence,  was  cut  in 
two  by  a  train  on  a  crossing  track,  and 
seven  people  were  killed  and  nineteen 
injured.  A  board  of  inquiry  composed 
of  eleven  railway  officers  and  four  citi- 
zens was  promptly  formed,  and  the  facts 
were  speedily  ascertained  and  given  to 
the  press.  Formerly  there  would  have 
been  suppression  of  facts,  publication  of 
false  reports  and  denunciation  of  the 
railway  management ;  now  the  news- 
papers printed  nothing  but  the  truth,  and 
put  the  blame  where  it  belonged. 

Public  opinion  has  been  influenced 
favorably  to  the  roads  by  the  changed 
attitude  of  the  press.  It  has  been  simi- 
larly influenced  by  the  presence  of  citi- 
zens on  the  boards  of  inquiry.  They 
tell  their  neighbors  about  the  way  the 
investigations  are  made.  They  learn  to 
how  large  an  extent  accidents  are  due 
to  violations  of  rules  by  employes,  and 
defend  the  justice  of  discipline,  the  need 
for  which  they  have  brought  forcibly 
home  to  them. 
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FIGHTING  FOG  WITH  HERTZIAN  WAVES 

By  EDFRID  A.  BINGHAM  and  JOHN  PARSLOW 


OG,  the  chief  cause  of 
maritime  disasters,  a 
frequent  cause  of  rail- 
way accidents,  and  the 
bane  of  life  in  many 
industrial  cities,  has 
met  a  conquerer  at 
last.  This  is  M.  M. 
Dibos,  a  French  engineer,  who  has  in- 
vented a  process  by  which  the  thickest 
fog  can  be  dispelled  over  a  given  zone. 
M.  Dibos  holds  a  prominent  position 
as  consulting  engineer  of  La  Fonciere- 
Transports,  the  leading  French  maritime 
insurance  company,  and  in  that  capacity 
is  constantly  called  upon  to  investigate 
the  cause  of  wrecks  and  to  advise  meas- 
ures for  their  prevention.  During  his 
long  professional  experience  he  became 
impressed  with  the  gigantic  importance 
of  fog  as  a  factor  in  maritime  disaster 
and  delay.  Not  only  is  fog  responsible 
for  the  majority  of 
collisions  in  the 
open  sea,  many  at- 
tended by  great 
loss  of  life,  but  it 
also  determines  the 
greater  number  of 
casualties  to  ves- 
sel s  entering  or 
leaving  harbor. 
The  suppression  of 
harbor  fog  will 
render  services  of 
incalculable  value 
to  humanity. 

On  land  every- 
body is  familiar 
with  the  direful  ef- 
fects of  fog  in  connection  with  rail- 
ways. By  shrouding  the  signals,  fog 
has  caused  many  an  engine  driver 
to  dash  his  train  to  destruction  and  his 
passengers  to  a  death  the  very  thought 
of  which  freezes  the  blood  of  nervous 
travelers.  By  dispelling  fog  in  the  vicin- 
ity of  signals  it  may  be  possible  to  reduce 
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A  Clear  Day— No  Fog. 
Where  the  experiments  were  carried  on.  near  Boulo^n 


railway  disasters  to  a  minimum — at  any 
rate  to  help  lessen  their  number. 

The  misdeeds  of  fog  in  certain  indus- 
trial districts  have  long  been  a  subject  of 
scientific  study.     In  some  "black  coun- 
tries" fog  prevails  almost  permanently, 
and  the  inhabitants  consequently  live  in 
a  semi-darkness  which  is  not  only  un- 
pleasant but  also  unhealthy.     Fog  im- 
pedes the   action  of  health-giving  sun- 
light, particularly  of  the  violet  and  ultra- 
violet solar  rays  that  possess  the  power 
of  destroying  disease  germs.    These  rays 
are  absorbed  by  fog,  and  cannot  exercise 
their  antiseptic  action  in  a  foggy  region. 
Since  1898  M.  Dibos  has  devoted  at- 
tention to  the  dispelment  of  fog  with  the 
aid  of   Hertzian  waves   in  combination 
with  intense  heat-waves  produced  by  the 
admixture  of  oxygen  and  hydrogen.  His 
discoveries  in  connection  with  Hertzian 
waves  have  been  already  recognized  by 
awards    from    the 
Smithsonian    Insti- 
tution, the  French 
Academy    of    Sci- 
e  n  c  e  s     and     the 
French   Society  of 
Civil  Engineers,  of 
which  he  is  one  of 
the   leading  lights. 
M.   Dibos  based 
the    tactics   of   his 
campaign     against 
fog     on     Aitkin's 
theory      respecting 
fog   and   on   Lord 
Kelvin's   investiga- 
tions.    Aitkin  con- 
siders that  fog  re- 
sults   from    the    condensation    of    tiny 
drops  of  water  around  minute  particles 
of   dust,  particles   so   minute  that  they 
remain    suspended,  in    the    air.      Lord 
Kelvin  has  shown  how   :vch  condensa- 
tion of  tiny  drops  of  water  occurs'^ffl^^ 
sides  of  the  recipients  used  in  laboratoY> 
experiments.     Aitken    has    pointed    out^^^^ 
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•     The  Hertzian  Waves  Dispelling  the  Fog. 

that  the  minute  particles  of  matter  sus- 
pended in  the  air  form  a  nucleus  for  the 
creation  of  fog-spots,  and  says  that  if 
these  suspended  particles  did  not  exist 
in  the  air  there  would  be  no  fog  and  no 
clouds*  All  the  excess  of  aqueous  vapors 
over-saturating  the  air  would  fall  to  the 
surface  of  the  earth  in  the  form  of  dew. 

The  fact  that  fog  is  caused  by  the  ag- 
glomeration of  aqueous  vapors  around 
particles  of  dust  explains  why  fogs  are 
so  prevalent  in  manufacturing  districts. 
The  factories  emit  dense  columns  of 
smoke  filled  with  dust  particles  which 
accumulate  in  the  atmosphere  and  form 
permanent  condensation-stations  for  the 
aqueous  vapors  in  the  air,  thus  condemn- 
ing those  districts  to  be  perpetually  under 
the  reign  of  King  Fog. 

It  is  natural  that  the  sea  should  be  a 
great  producer  of  fog,  as  the  winds  carry 
particles  of  various  organic  and  mineral 
dusts  to  immense  distances  from  shore. 

The  practical  problem  M.  Dibos  had 
to  face  in  his  fight  against  fog  was  to 
clear  the  air  of  the  dust-particles  form- 
ing the  nuclei  of  the  fog-spots.  The  fog- 
spots  hold  together  in  a  cohesion  that 
might  be  compared  to  that  of  a  honey- 
comb. If  that  cohesion  and  the  result- 
ing equilibrium  could  be  destroyed,  the 
dust  particles  would  descend  and  the 
condensed  water  would  return  to  the 
condition  of  transparent  vapor. 

One  of  M.  Dibos'  ideas  for  the  dis- 
persion of  fog  was  obtained  from  an 
observation  he  made  on  a  Channel 
steamer  on*  a   foggy  day.     He   noticed 


that  in  the  trail  of  the  air-shaft  from  the 
stoke-room  there  was  a  slight  diminution 
of  fog  extending  to  some  distance.  The 
hot  air  had  dispelled  the  fog  in  a  line 
about  thirty  yards  in  length.  This  sug- 
gested to  him  the  utilization  of  hot 
gases,  which  he  now  employs  success- 
fully in  conjunction  with  Hertzian 
waves,  the  function  of  these  waves  being 
to  jar  and  displace  the  dust  particles,  as 
a  stone  thrown  into  a  pool  sets  in  motion 
the  water.  The  tendency  of  the  dis- 
turbed dust  particles  is  downward,  and 
as  they  strike  one  another  their  action, 
"aided  by  the  heat,  is  cumulative  in  falling 
toward  the  earth. 

Some  time  ago  M.  Dibos  invited  a 
small  number  of  scientists  and  engineers 
to  the  Gare  du  Nord,  one  of  the  prin- 
cipal railroad  stations  in  Paris,  on  a 
foggy  day.  He  there  created  a  sensa- 
tion by  completely  dispelling  a  dense 
fog  in  a  zone  around  the  signal  points, 
whereas  the  line  beyond  the  zone  was 
wrapped  in  fog  of  the  densest  kind. 

M.  Dibos  has  effected  his  latest 
achievements  at  Wimereux,  close  to 
Boulogne.  Over  the  Villa  Excelsior  he 
has  raised  a  mast  such  as  is  customarily 
employed    in    the    process    of    wireless 


When  the  Waves  Cease  the  Fog  Once  More 
Descends. 


telegraphy.  At  the  top  of  the  mast  he 
has  placed  a  circular  antenna  with  dif- 
fusing points  made  of  copper.  With 
this  diffuser  he  emits  Hertzian  waves, 
by  secondary  current,  of  a  power  vary- 
ing from  380,000  volts  to  400,000  volts. 
Slightly  below  the  Hertzian-wave  emit^ 
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ter  is  a  smaller  metal  circle  supporting 
the  nozzles  of  four  blow-pipes  for  the 
emission  of  hot  gases  derived  from  the 
admixture  of  oxygen  and  hydrogen.  The 
apertures  of  these  blow-pipes  are  di- 
rected toward  the  four  cardinal  points, 


Maurice  Dibos. 

Inventor  of  the  scheme  for  dispersing  iog  with  the  aid 

of  Hertzian  waves. 


and  from  each  is  emitted  a  heat-wave 
of  2,000  degrees  centigrade.  Rubber 
tubes  connect  the  apertures  with  the  col- 
lector where  the  admixture  of  gases  is 
effected.  An  apparatus  the  exact  nature 
of  which  is  kept  secret  for  the  present 
controls  the  emission  of  the  Hertzian 
waves  in  connection  w^ith  the  heat  waves 
— a  combination  which  in  the  opinion  of 
M.  Dibos  produces  the  ions  that  dispel 
the  fog.  This  controlling  apparatus  oc- 
cupies only  a  small  space,  and  M.  Dibos 
can  easily  carry  it  to  any  point  where  it 
is  necessary  to  dispel  fog. 

Recently  during  a  thick  fog  M.  Dibos 
dispelled  the  gloom  around  the  villa 
over  a  zone  exceeding  200  yards  in  ex- 
tent.     This  zone   was  maintained   free 


from  fog  during  two  hours.  When  he 
ceased  the  emission  of  his  combination 
of  Hertzian  waves  and  heat  waves  the 
fog  gradually  descended  again.  But 
while  the  apparatus  was  in  operation 
there  was  an  area  of  more  than  200 
yards  of  clear,  clean  air,  whereas  outside 
the  zone  it  was  impossible  to  see  more 
than  one  or  two  yards  ahead  owing  to 
the  density  of  the  fog. 

Photographs  of  the  villa  have  been 
taken  in  clear  weather,  others  while  the 
Dibos  apparatus  was  dispelling  the  fog, 
and  still  others  while  the  fog  was  de- 
scending again  after  the  working  of  the 
apparatus  had  ceased.  A  comparison  of 
the  two  latter  is  especially  interesting  as 
showing  how  the  apparatus  forces  the* 
fog  down  to  the  ground.  When  the 
apparatus  is  set  in  motion  a  fog*free 
space  soon  becomes  noticeable  above  the 
station.  This  gradually  extends  until  an 
observer  standing  at  some  distance  from 
the  villa  is  able  to  see  the  roof,  the 
upper  story  and  ultimately  the  details  of 
the  fagade  and  the  fence  surrounding  the 
house. 

Before  utilizing  his  circular  antenna 
for  Hertzian  waves  M.  Dibos  employed 
an  antenna  provided  with  a  rake-shaped 
emitter  and  placed  about  33  feet  above 
the  villa,  which  is  95  feet  above  the  sea- 
level.  The  electric  tension  attained  at 
the  extremity  of  the  antenna  was  140,000 
volts,  whereas,  as  mentioned  above,  M. 
Dibos  now  obtains  400,000  volts.  With 
the  primary  apparatus  a  fog-free  zone 
of  from  110  to  130  yards  was  obtained. 
The  newer  method  gives  a  clear  zone  of 
200  yards,  and  it  is  understood  that  M. 
Dibos  is  now  able  to  extend  it  to  300 
yards.  The  apparatus  for  the  admixture 
of  the  heat-producing  gases  remains  the 
same,  and  is  of  the  autogenous  type. 

In  his  quiet  office  M.  Dibos  was  found 
surrounded  with  models  of  various  in- 
ventions which  have  made  his  name 
famous  in  the  technical  and  engineering 
worlds.  One  of  these  inventions  is  a 
diver's  helmet  provided  with  a  complete 
telephonic  apparatus,  which  has  been 
adopted  by  the  French  navy.  On  the 
table  were  designs  for  the  new  system 
of  building  tank  steamers,  a  system  M. 
Dibos  has  devised  with  a  view  to  obvi- 
ating the  many  fatal  accidents  that  ^re 
at  present  associated  with  the  transport 
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of  petroleum  and  such  hazardous  prod- 
ucts. M.  Dibos  is  a  man  in  the  prime 
of  life,  possessed  of  true  Gallic  urbanity 
and  courtesy,  and  he  speaks  English  flu- 
ently. 

In  connection  with  the  success  of  his 
process  for  dispelling  fog,  M.  Dibos  ex- 
pressed his  belief  in  the  unbounded  po- 
tentialities of  Hertzian  waves.  He 
recalled  the  successful  application  of 
these  waves  to  photo-telegraphy,  and  de- 
clared his  conviction  that  within  a  com- 
paratively short  time  the  utilization  of 
Hertzian  waves  will  enable  us  not  only 
to  telephone  without  wires  but  at  the 
same  time  to  have  before  us  a  portrait  of 
the  person  with  whom  we  are  convers- 
ing. He  endorses  also  Dr.  Le  Bon's 
conviction  that  Hertzian  waves  can  be 
employed  to  explode  torpedoes  and  even 
to  penetrate  the  magazines  of  warships 
— a  contingency  which'  would  render 
naval   warfare  impossible. 

In  regard  to  this  fog-dispeller  M. 
Dibos  said:  "By  my  process  it  is  pos- 
sible to  clear  of  fog  an  area  sufficiently 
large  to  enable  a  vessel  to  enter  port  in 
foggy  weather.  Fog-dispelling  stations 
can  be  placed  at  intervals  along  the 
quays  in  such  manner  that  when  the  ves- 
sel leaves  the  zone  cleared  of  fog  by 
one  station  it  enters  the  zone  cleared  by 
the  succeeding  station.  When  it  is  de- 
sired to  clear  a  channel  more  than  300 
yards  wide  it  will  be  necessary  only  to 
install  stations  on  both  sides  of  the  chan- 


nel in  such  way  as  to  enable  incoming 
and  outgoing  steamers  to  advance  with- 
out difficulty  or  danger. 


Afparatus  Used  by  M.  Dibos  in  Dispelling  Fog. 

"I  anticipate  also  that  my  system  will 
do  much  to  diminish  the  dangers  of  rail- 
way travel.  It  is  not  necessary  to  have 
continuous  stations  all  along  the  line. 
It  will  be  quite  sufficient  to  place  fog- 
dispelling  stations  at  the  signal  points. 
These  will  enable  engine-drivers  to 
see  whether  the  signals  are  against  them 
or  not,  and  thus  free  them  from  doubt 
and  error." 
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VII.  THE  AGE  OF  IRON 

By  HENRY  M.  HYDE 


HIS  is  the  age  of  iron. 
And  the  story  of  iron 
is  the  most  wonderful, 
the  most  fantastic,  the 
most  romantic  story  in 
the  world.  The  dull 
red  ore,  dug  out  of  the 
earth,  has  changed  the 
whole  course  of  civilization.  It  has  linked 
the  far  corners  of  the  earth  together; 
raised  a  thousand  towers  higher  than 
that  of  Babel;  turned  the  oceans  into 
mill-ponds;  changed  ten  thousand  dirty- 
faced,  bare-footed  boys  into  multi-mill- 


ionaires and  created — as  its  o\srn  monu- 
ment— vastly  the  greatest  and  most 
powerful  corporation  in  the  world. 

The  influence  of  the  United  States 
Steel  Corporation  is  felt  around  the 
world.  Its  decisions  and  its  policies  af- 
fect and  sometimes  determine  the  course 
of  nations.  It  deals  in  figures  so  vast 
that,  to  the  average  man,  they  are  incom- 
prehensible. Its  annual  report  of  income 
and  expenditure  reads  like  the  budget  of 
a  great  government.  Its  managers  wield 
a  power  greater  and  more  despotic  than 
that  of  most  kings. 


THE  LAKE  TRAFFIC  IN  IRON  ORE. 
Automatic  machinery  UDloadins  a  vessel. 
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All  the  greatness  and 
power  of  the  Steel  Cor- 
poration is  fundamentally 
based  on  its  ownership  and 
control  of  one  of  the  great 
natural  resources  of  the 
country  —  iron  ore.  On 
these  vast  beds  of  ore — 
originally  acquired  from 
the  government  for  little 
or  nothing — the  promoters 
of  the  steel  trust  have  built 
up  a  tremendous  financial 
monster,  with  a  total  capi- 
talization of  a  billion  dol- 
lars, while  the  people,  to 
whom  all  the  iron-beds 
originally  belonged,  having 
ignorantly  and  stupidly  al- 
lowed themselves  to  be  de- 
spoiled of  their  birthright, 
are  now  taxed  to  pay  divi- 
dends upon  millions  of  se- 
curities which  are  based 
on  the  value  of  these  ore 
beds. 

Iron  ore  is  one  of  the 
natural  resources  of  which 
the  possible  supply  is  fixed 
and  limited.  Once  the  ore 
beds  are  exhausted  they 
can  never  be  replaced. 
Consequently  a  corporation 
which  controls  a  great  re- 
serve supply  of  ore  must 
find  its  property  constantly 
growing  more  and  more 
valuable.  It  can  safely 
capitalize  and  pay  divi- 
dends on  not  only  present 
but  future  values. 

In  Canada  and  other  countries  where 
the  people  are  awake  and  alert  the  na- 
tional government  no  longer  permits  or 
allows  its  unoccupied  ore  lands  to  be 
grabbed  up  by  shrewd  and  more  or  less 
unscrupulous  business  men.  It  refuses 
to  sell  them  at  any  price  or  on  any  terms. 
But — that  progress  may  go  on  unchecked 
— it  is  glad  to  lease  such  lands  on  a  roy- 
alty basis,  a  fixed  sum  of  money  going 
into  the  public  treasury  for  every  ton  of 
ore  taken  from  the  public  domain.  In 
this  way  the  natural  resources  are  used  as 
they  should  be  and  the  heritage  of  the 
whole  people  is  made  to  pay  a  dividend 
for  the  public  benefit. 


Furnaces  of  United  States  Steel  Corporation,  at  Gary.  Ind. 

It  is  planned  eventually  to  make  more  steel  here  than  at  any  other  point 

ih  the  world. 


That  such  an  arrangement  would  not 
be  impossible;  that  such  shrewd  men  as 
the  directors  of  the  steel  trust  would  be 
glad  to  make  it,  is  shown  by  the  fact  that 
they  recently  signed  exactly  such  a  con- 
tract with  James  J.  Hill  and  other  stock- 
holders of  the  Great  Northern  Railroad, 
whereby  they  bound  themselves  to  pay 
an  average  of  a  dollar  a  ton  for  600,000,- 
000  tons  of  ore,  to  be  dug  from  land 
which  a  few  years  ago  was  an  unre- 
garded part  of  the  public  domain  and 
which  cost  the  Hill  party  little  or  noth- 
ing. The  proceeds  of  that  single  contract 
would  pay  for  building  two  canals  across 
Panama. 
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A  Table  That  Tells  a  Story. 
Increase  of  production  of  iron  ore.  pijj  iron,  and  steel  between  the  years 
1870  and  1907. 


Holding  in  its  hands  the  deposits  of 
iron  ore  which  are  the  richest  and  the 
most  easily  mined,  the  Steel  Corporation 
is  in  a  position  to  acquire,  on  the  most 
favorable  terms,  ore  beds  which  are  less 
rich  and  harder  to  work,  but  which  must 
soon  be  drawn  on  if  the  present  rapidly 
increasing  consumption  of  iron  and  steel 
is  to  continue. 

Just  before  the  recent  panic  a  majority 
of  the  stock  of  the  Tennessee  Coal  and 
Iron  Company  was  deposited  as  collateral 
with  a  large  New  York  bank.  When  the 
financial  cyclone  struck  Wall  Street  it  be- 
came necessary  for  the  bank  in  question 
to  immediately  turn  its  huge  holdings  of 
stock  into  cash — else  ruin  was  certain. 
The  failure  of  this  bank,  on  top  of  the 
other  disasters  which  had  already  ap- 
palled the  public,  would  almost  certainly 
have  precipitated  a  financial  cataclysm. 
But,  while  the  panic-feeling  was  in  the 
air,  it  was  almost  impossible  to  find  a 
purchaser  for  these  great  stock  holding:s. 


For  a  time  the  failure  of 
the  bank  seemed  inevitable, 
but,  presently,  with  the 
consent  of  the  Roosevelt 
administration,  the  United 
States  Steel  Corporation 
stepped  into  the  breach  and 
bought,  in  one  lump,  the 
control  of  the  Tennessee 
Coal  and  Iron  Company, 
paying  a  little  less  than 
$50,000,000  for  its  bar- 
gain. 

It  was  pointed  out  at  the 
time  that  in  making  this 
purchase  the  steel  corpora- 
tion had  played  the  part  of 
a  patriot.  Doubtless  it  did 
save  the  bank  and  to  that 
extent  helped  to  prevent 
the  panic  from  becoming  a 
rout.  But  a  moment's 
glance  at  what  the  steel 
trust  got  for  its  fifty  mill- 
ions will  convince  any  one 
that,  all  patriotic  purpose 
aside,  the  purchase  was 
magnificently  profitable. 
Leave  out  of  consideration 
the  blast  furnaces  and  steel 
mills  in  running  order,  and 
the  huge  coal  fields  which 
were  a  part  of  the  property 
of  the  Tennessee  Company,  and  consider  • 
only  the  deposits  of  iron  ore  which  it 
owned.  On  the  authority  of  people  high 
in  the  confidence  of  the  trust,  it  is  stated 
that  these  ore  deposits  include  more  than 
700,000,000  tons.  At  a  price  of  only  fif- 
teen cents  a  ton  they  represent  an  actual 
value  of  more  than  $100,000,000,  or  twice 
the  price  paid  for  all  the  property  of  the 
Company. 

Primarily — as  has  been  stated — the  su- 
premacy of  the  United  States  Steel  Cor- 
poration depends  upon  its  ownership  and 
control  of  great  deposits*  of  high  grade 
iron  ore.  Valuable  as  are  the  ore  beds 
in  the  South,  which  it  acquired  by  the 
purchase  of  the  Tennessee  Coal  and  Iron 
Company,  they  shrink  into  insignificance 
when  compared  with  its  enormous  hold- 
ings in  the  Lake  Superior  district.  From 
the  books  of  the  steel  trust  itself,  has 
been  compiled  a  statement  showing  that 
in  the  Marquette,  Menominee,  Gogebic, 
Vermillion   and    Baraboo   districts,   the 
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steel  corporation  has  in  sight  1,200,000,- 
000  tons  of  high  grade  ore.  Nor  does 
this  include  the  large  deposits  in  the  same 
region  which  it  controls  under  its  con- 
tract of  purchase  with  the  Great  North- 
ern Railroad  Company. 

The  Lake  Superior  region  deposits, 
where  the  steel  corporation  is  dominant, 
are  unquestionably  the  largest  of  very 
high  grade  ore,  as  well  as  much  the 
easiest  and  cheapest  to  work.  In  many 
parts  of  the  Lake  Superior  region  the  ore 
outcrops  at  the  very  surface  of  the 
ground  and  can  be  shoveled  into  the  cars 
like  so  much  earth.  These  ores  average 
more  than  fifty  per  cent  iron  and  are 


Railroad  Company,  to  mine  the  ore  from 
the  beds  which  it  owned,  paying — for  the 
first  year — eighty-five  cents  a  ton — with 
a  rise  each  succeeding  year  of  three  and 
four-tenths  cents  a  ton. 

From  these  ore  beds  the  stockholders 
of  the  Great  Northern  Railroad  Com- 
pany will  eventually  garner  riches 
greater  than  were  ever  dreamed  of  be- 
fore the  exploitation  of  the  natural  re- 
sources of  a  country  began  on  a  whole- 
sale scale.  The  Great  Northern  mines 
lie  in  the  Mesaba  County  of  Minnesota. 
They  were  picked  up  at  ridiculously  small 
prices  paid  out  of  the  surplus  earnings 
of  the  railroad  company,  secured  from 
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A  MOUNTAIN  OF  IRON  ORE. 
The  raw  material  ready  for  the  smelter. 


very  easily  smelted.  They  are  a  much 
•higher  grade  than  the  southern  ores  ob- 
tained through  the  purchase  of  the  Ten- 
nessee Company,  and  are  conservatively 
valued  at  sixty  cents  a  ton,  making  a  total 
worth  of  more  than  $700,000,000— a  very 
fair  start  towards  the  billion  dollar  capi- 
talization of  the  steel  trust. 

That  the  figure  of  sixty  cents  a  ton  is 
a  conservative  one  may  be  judged  by  the 
fact  that  the  steel  trust  was  very  glad  to 
make  a  contract  with  the  Great  Northern 


land  grants  and  other  inexpensive  ways 
and— if  the  estimate  of  600,000,000  tons 
is  correct,  they  will  return  the  lucky 
holders  of  certificates  more  than  $600,- 
000,000 — all  profit  created  out  of  noth- 
ing by  the  magic  of  one  man's  finan- 
cial genius  and  by  the  pitiable  laxity  of  a 
people  which  thus  allows  the  inheritance 
of  the  many  to  be  devoted  to  the  enrich- 
ment of  the  few. 

Contrary   to   the    general   impression, 
the  deposits  of  ijoij^o^^e  4n,^^K.ted 
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States  are  not  large  as  compared  with 
those  of  other  countries.  Estimates  of 
the  supply  available  vary  widely  and 
must  always  be  subject  to  revision,  as 
heretofore  unknown  beds  of  ore  are  dis- 


Clam  Shbul  Bucket  for  Automatic  Unloading  of  Iron  Ore. 


covered  or  new  methods    of    smelting, 
make  lower  grade  ores  available. 

A  few  years  ago  a  Swedish  expert 
made  an  estimate  for  his  government  of 
the  world's  supply  of  iron  ore.  His 
figures  are  as  follows : 

United   States    1,100,000,000  tons 

Great   Britain    1,000,000,000  tons 

Germany    2,200,000,000  tons 

Spain    500,000,000  tons 

Russia    1,500,000,000  tons 


France    1 .500,000,000  tons 

Sweden    1,000,000,000  tons 

This  makes  a  total  supply  for  the 
whole  world  of  only  9,000,000,000  tons. 
Of  this  the  United  States  16  given  credit 
for  little  more  than  one- 
ninth,  while  at  the  same 
time  it  is  consuming  at 
least  one-third  of  all  the 
ore  dug,  yearly.  Accord- 
ing to  this  estimate  the 
world's  iron  ore  would  be 
entirely  exhausted  in  1960. 
In  the  opinion  of  Ameri- 
can experts  the  supply  of 
iron  ore  in  the  United 
States  is  vastly  greater. 
President  Charles  S.Howe, 
of  the  Case  School  of  Ap- 
plied Science,  for  instance, 
estimates  that  there  are  one 
and  one-half  billion  tons 
still  unmined  in  the  Lake 
Superior  district,  two  and 
one-half  billion  tons  in  the 
southern  district,  and  prob- 
ably five  billion  tons  of 
various  grades  of  ore  lying 
elsewhere  in  the  territory 
of  the  United  States,  mak- 
ing a  total  domestic  supply 
of  nine  billion  tons.  But 
as  President  Howe  points 
out,  at  the  present  increas- 
ing rate  of  consumption 
the  production  of  the  Lake 
Superior  ore  beds  will  .be 
exhausted  in  1940,  and,  by 
the  end  of  the  present  cen- 
tury all  the  ores  will  be 
gone  which  are  of  a  grade 
high  enough  to  be  worked 
at  the  present  time.  The 
late  Professor  Shaler,  one 
of  the  greatest  experts  who 
ever  lived,  estimated  that  all 
the  iron  ore  in  the  United. 
States  would  be  used  up  within  the  next 
hundred  years.  That  these  are  not  the 
views  solely  of  theoretical  alarmists  is 
shown  by  the  opinion  held  and  expressed 
by  Charles  M.  Schwab,  late  president  of 
the  steel  corporation,  and  certainly  one 
of  the  most  practical  of  men.  Mr. 
Schwab  is  firm  in  his  conviction  that  the 
iron  ores  in  the  United  States  will  be 
exhausted  within  the  next  sixty  years. 
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From  our  present  view  point  the  ex- 
haustion of  the  iron  ores  of  the  United 
States  would  be  a  tremendous  national 
calamity.  But  there  are  certain  facts 
and  certain  probabilities  which  must  be 
taken  into  consideration  in  attempting  to 
form  a  just  idea  of  that  far  distant  situ- 
ation. In  the  first  place  there  is  no 
doubt  that  electric  smelting  furnaces  and 
magnetic  processes  of  separation  will  be 
perfected  which  will  make  available  enor- 
mous quantities  of  ore,  so  poor  in  grade 
that  they  are  at  present  entirely  neg- 
lected. Again  it  is  fair  to  presume  that 
other  materials  will  be  found  which  will 
take  the  place,  to  a  considerable  extent, 
of  iron  and  steel  as  they  are  at  present 
used.  Within  the  last  few  years,  for 
instance,  cement  has  come  largely  into 
use,  doing  the  work,  to  a  considerable 
extent,  of  both  timber  and  steel.  It  may 
also  be  expected  that  the  development  of 
water  transportation  all  over  the  country 
will  save  great  quantities  of  steel  now 
used  in  railroad  tracks  and  equipment. 

It  is  also  certain  that  before  its  sup- 
ply is  entirely  exhausted,  the  United 
States  will  be  importing  great  quantities 


of  iron  ore  from  Spain  and  other  coun- 
tries which  do  not  possess  its  coal  de- 
posits and  the  other  facilities  for  work- 
ing the  ore.  In  Canada  to  the  north  and 
Mexico  to  the  south  it  may  be  expected 
that  great  deposits  of  iron  ore  will  be 
discovered  from  which  the  United  States 
will  be  able  to  draw  a  considerable  sup- 
ply. Under  the  present  law  there  is  a 
duty  of  forty  cents  a  ton  on  iron  ore 
imported  into  the  United  States.  At  the 
time  of  writing.  Congress  being  still  in 
session,  the  House  of  Representatives 
has  reported  a  tariff  bill  putting  iron 
ore  on  the  free  list,  while  the  Senate 
seems  determined  that  a  tariff  somewhat 
smaller  than  that  at  present  in  force, 
shall  be  continued.  It  would  seem  to 
be  in  the  interest  of  the  whole  people 
that  no  duty  or  other  artificial  bar  should 
be  put  in  the  way  of  bringing  in  as  much 
foreign  ore  as  possible,  to  supplement 
our  own  rapidly  diminishing  supply. 

At  any  rate  man's  ingenuity  may  be 
trusted  to  find  some  available  substitute 
when  all  the  present  stock  of  iron  ore  is 
exhausted.  Certainly  a  considerable 
number  of  steel  mills  will  be  able  to  run 
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indefinitely,  using  only  the  scrap  iron 
which  will  come  to  them  in  the  shape  of 
**junk."  In  1907  for  instance,  more  than 
twelve  and  one-half  million  tons  went  to 
these  steel  mills  in  the  shape  of  "junk," 
the  total  price  paid  by  the  mills  amount- 
ing to  nearly  $150,000,000.  In  this  way 
the  iron  and  steel  may  be  worked  over 
and  over  again  as  it  wears  out  in  one 
position,  and  be  made  available  for  use 
in  another. 

In  the  meantime  the  stockholders  of 
the  steel  corporation,  reaping  the  incredi- 
ble profits  which  are  based  on  their  con- 
trol of  a  great    natural    resource,  will 


watch,  with  shrewd  and  far  seeing  eyes, 
for  the  time  to  unload  their  holdings  on 
people  less  well  informed.  They  them- 
selves will  doubtless  invest  their  capital  in 
the  control  of  other  natural  resources  as 
yet  largely  undeveloped.  Already — ^as  has 
been  pointed  out  in  this  magazine — men 
who  have  grown  vastly  rich  out  of  their 
holdings  in  oil,  iron  and  land  are  busy 
buying  up  water-power  sites,  preparing 
for  themselves  and  their  descendants  a 
permanent  and  perpetual  monopoly  in 
one  of  the  greatest  and  most  important 
of  all  the  natural  resources  that  remain 
to  us. 


TEN  YEARS  OF  PATIENCE 


By  LEN  G.  SHAW 


fOR  more  than  ten  years 
there  has  been  in  prog- 
ress at  Detroit,  Mich., 
a  struggle  unique  in 
engineering  annals, 
with  the  end  still  far 
distant.  With  dogged 
determination  those 
back  of  the  undertaking  have  fought 
Nature  on  her  own  grounds,  have  no  less 
than  a  half  dozen  times  turned  seeming 
defeat  into  victory,  and  in  the  face  of 
overwhelming  odds  have  pushed  steadily 
onward  toward  the  goal  until  now  suc- 
cess is  almost  within  their  grasp. 

In  the  spring  of  1898  E.  F.  Bradt,  a 
mining  engineer  of  wide  experience; 
J.  M.  Mulkey,  long  identified  with  the 
table  salt  industry,  and  A.  E.  Jennings, 
an  insurance  man,  conceived  the  idea  of 
sinking  a  shaft  into  the  rich  salt  deposits 
that  lay  1,000  feet  below  the  surface  to 
the  westward  of  the  city.  A  contract 
was  accordingly  let  for  the  work  to  a 
man  who  at  the  time  was  engaged  in 
completing  the  wheel  pits  for  a  power 
plant  at  Niagara  Falls,  an  undertaking 
beside  which  the  sinking  of  a  shaft  like 
this  seemed  trivial. 

It  was  provided  that  the  promoters  of 
the  salt  mine  should  drill  a  test  well 
adjoining  the  site  of  the  shaft,  the  bor- 
ings therefrom  to  serve  as  a  guide  for  the 


contractor.  One  hundred  and  eighty-five 
feet  below  the  surface  the  six-inch  bit 
in  the  test  well  penetrated  a  flow  of  sul- 
phur water  that  filled  the  hole.  Forty 
feet  further  down  another  sulphur  sea 
was  encountered.  This  time  the  flow 
not  only  filled  the  hole  but  threw  500 
gallons  of  water  twenty-five  feet  into  the 
air  every  minute.  The  contractor  threw 
up  the  job  on  the  spot,  declaring  that 
there  was  not  the  man  living  who  could 
overcome  such  a  flow.  Two  additional 
wells  were  sunk,  with  no  better  results, 
even  the  fourth  attempt  proving  as  dis- 
astrous. Then  the  project  was  aban- 
doned. 

Bradt  was  miffed.  It  was  the  first 
time  in  a  long  and  varied  career  that  he 
had  ever  faced  defeat,  and  he  set  about 
encompassing  the  downfall  of  Nature, 
which  had  so  successfully  resisted  the 
attempts  to  reach  her  hidden  wealth.  He 
had  noticed  that  the  flow  of  water 
brought  with  it  large  quantities  of  soft, 
porous  limestone,  indicating  the  presence 
of  similar  deposits  through  which  the 
water  was  forcing  its  way.  If  the  pores 
of  the  limestone  could  be  plugged,  he 
argued,  there  was  no  reason  why  the 
spot  could  not  be  passed  in  safety. 

Taking  a  heavy  beer  keg  so  reinforced 
as  to  withstand  an  enormous  internal 
pressure,  he  filled  it  with  particles  of 
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limestone  similar  to  that  brought  up  by 
the  sulphurous  flow.  One  end  of  the 
keg  was  provided  with  a  high-pressure 
water  pipe,  to  correspond  with  the 
underground  stream.  In  the  other  end 
of  the  keg  Bradt  inserted  a  second  sec- 
tion of  pipe,  to  which  was  connected  a 
high  pressure  plumber's  pump.  Through 
this  latter  a  thin  solution  of  Portland 
cement  was  forced  into  the  keg,  com- 
bating the  flow  from  the  water  main. 
After  a  time  the  pressure  from  the 
plumber's  pump  was  reduced,  it  having 
become  evident  that  the  cement  had 
penetrated  the  limestone,  while  the  pres- 
sure from  the  water  main  was  continued. 
After  a  short  interval  the  water  was 
turned  off,  the  hoops  on  the  keg  removed, 
tbe  staves  knocked  loose,  and  what  had 
been  a  mass  of  porous  limestone  was 
found  to  be  solid  concrete.  The  experi- 
ment was  an  unqualified  success,  demon- 
strating Mr.  Bract's  ability  to  shut  off 
any  flow  of  water  in  this  manner. 

Once  more  the  work  of  sinking  a  shaft 
was  taken  up,  the  Bradt  process  having 
been  patented  in  the  meantime.  A  con- 
tract was  let  for  a  shaft  six  by  sixteen 
feet  and  900  feet  in  depth,    this  being 


in  turn  sublet  to  a  Duluth  concern, 
which  followed  the  customary  methods 
of  shaft-driving  and  timber  bracing.  Silt 
and  quicksand  were  encountered  in  great 
quantities  before  the  work  had  prog- 
ressed far,  and  one  day  the  bottom  sur- 
face of  the  shaft  began  to  be  forced 
upward  by  the  weight  of  the  earth  sur- 
rounding it.  Strong  timbers  were  splint- 
ered before  the  inrush  of  silt  and  sand 
as  though  they  had  been  straws,  and  in  a 
few  minutes  the  shaft  that  it  had  taken 
months  to  sink  was  a  hopeless  wreck. 
Again  the  contract  was  abandoned,  and 
once  more  defeat  stared  the  promoters 
in  the  face. 

After  slight  delay  a  new  construction 
company  was  formed,  a  different  method 
being  employed.  This  consisted  of  a 
bell-shaped  perpendicular  shield  of  heavy 
timbers,  built  to  fit  the  dimensions  of  the 
shaft.  Along  the  lower  edge  of  this 
shield  a  steel  knife  extended  down  about 
six  inches.  Inside  this  shield  the  men 
worked  in  safety,  its  weight  carrying  it 
down  as  fast  as  the  dirt  could  be  loosened 
and  taken  to  the  surface. 

Whenever  rock  was  encountered, 
which  was  the  greater  part  of  the  time, 
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pneumatic  drills  were  employed,  perfor- 
ating the  rock  in  V-shape,  the  rock  being 
loosened  by  dynamite  blasts. 

When  the  rock  excavation  was  begun 
a  system  of  keeping  the  depths  below 
thoroughly  tested  was  inaugurated.  A 
two  and  a  half  inch  pipe  was  inserted  in 
a  hole  in  the  rock,  and  inside  this  a  drill 
was  kept  going  thirty  feet  below  the  level 
where  the  workmen  were  toiling.  If  a 
flow  of  water  was  encountered,  the  drill 
could  be  removed,  and  a  cap  of  sufficient 
strength  to  withstand  any  pressure 
clamped  on  the  end  of  the  pipe. 

At  the  152-foot  level  water  shot  up 
to  a  height  of  several  feet.  Then  the  cap 
was  applied  to  keep  the  shaft  dry,  260 
shallow  holes  drilled  at  various  angles 
into  the  rock  of  the  shaft  floor,  and  into 
these  a  solution  of  cement  was  forced, 
something  over  600  barrels  being  used. 
After  a  time  the  cap  on  the  test  hole  was 
removed  and  no  water  came  forth,  show- 
ing that  the  area  to  be  drilled  as  well 
as  for  a  considerable  distance  on  each 
side  had  been  securely  plugged,  leaving 
a  concrete  lining  to  the  shaft  after  the 
core  had  been  removed. 

Tests  continued  in  this  manner  until 
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the  193-foot  level  was  reached,  when  the 
test  well  on  one  side  of  the  shaft  showing 
no  danger,  the  experiment  was  dispensed 
with  on  the  other.  Suddenly  the  drill 
penetrated  a  twelve-inch  crevice,  and 
with  a  roar  the  water  burst  forth.  Two 
inexperienced  men  clambered  up  the  lad- 
der to  the  surface,  pausing  not  in  the 
order  of  their  going.  The  other  two, 
who  were  seasoned  miners,  attempted  to 
check  the  torrent,  striving  to  thrust  the 
emergency  pipe  into  the  aperture.  When 
the  flood  reached  their  armpits  they 
gave  up  the  task  and  climbed  to  the 
surface.  Four  hours  later  the  shaft  was 
filled  with  water,  which  was  flowing  over 
the  top  and  off  across  the  fields  in  a  good 
sized  stream. 

There  was  but  one  thing  to  do,  if  thif 
temporary  repulse  was  to  be  overcome. 
The  hole  at  the  bottom  of  the  shaft  must 
be  plugged  and  the  flow  checked,  or  all 
the  labor  would  go  for  naught.  Profes- 
sional divers  insisted  tTiat  on  account  of 
the  depth  and  the  pressure  from  below 
it  would  be  impossible  to  go  down.  The 
only  other  hope  was  to  reduce  the  depth 
of  water  by  means  of  pumps. 

Three  of  these  were  lowered  into  the 
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shaft  and  put  to  work,  the  water  being 
reduced  until  only  fifty  feet  remained. 
Below  this  the  pumps  could  do  nothing, 
while  even  a  moment's  suspension  raised 
the  flood.  A  diver  was  secured,  and  a 
sixty-foot  pipe  lowered  from  a  working 
platform  constructed  in  the  shaft  just 
above  the  water  level.  The  pressure 
from  below  was  so  g^reat  that  even  with 
the  addition  of  heaVy  weights  to.  his  ap- 
paratus the  diver  could  only  force  his 
way  downward  hand  over  hand  along 
the  pipe.  An  hoiu*  after  he  started  on 
this  perilous  journey  the  pipe  had  been 
placed  in  the  crevice,  coupled  to  others 
above,  and  the  water  was  being  taken  out 
of  the  shaft. 

From  that  day  to  this  nothing  has  been 
taken  for  granted,  save  when  a  few 
weeks  ago  six  workmen  engaged  in  mak- 
ing repairs  neglected  to  couple  up  the 


air  3}iaft  where  they  had  been  working 
and  went  dowri  to  a  lower  level,  to  meet 
death  by  suffocation,  y .   ^   ..    .\.' 

Thai  fe  the  only  disaster -invoR^ftijg  loss 
of  life  that  has  marked  the. progress  of 
the  work. 

After  ten  years'  toil  in  the  face  of 
obstacles  that  would  have  deterred  a  less 
determined  band,  the  shaft  has  been  sunk 
to  2L'  depth  of  about  700  feet.  Two  hun- 
dred feet  further  down  lies  a  wealth, of 
salt  that  will  one  day  return  to  these  men 
the  money  they  have  spent  in  what 
seemed  to  be  a  hopeless  task,  the  fates 
being  willing.  Incidentally,  it  has  de- 
veloped engineering  problems  that  have 
attracted  widespread  attention  and  won 
fame  for  the  man  whose  determination 
and  ingenuity,  despite  all  obstacles  en- 
countered, made  the  carrying  out  of  such 
an  undertaking  possible. 


The  Old  Man  by  the  Brook 

Down  to  the  vale  this  water  steers ;  how  merrily  it  goes  I 
Twill  murmur  on  a  thousand  years,  and  flow  as  now  it  flows ; 
And  here,  on  this  delightful  day,  I  cannot  choose  but  think 
How  oft,  vigorous  man,  I  lay  beside  this  fountain's  brink. 
My  eyes  are  filled  with  childish  tears,  my  heart  is  idly  stirred. 
For  the  same  sound  is  in  my  ears  that  in  those  days  I  heard. 

—Wordsworth. 
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THE  REMAINS  OF  AN  ELABORATELY  FTNTSHED  BUILDING. 
One  quarter  of  this  extra  expense  put  in'o  essentials  would  have  made  this  destruction  impossible. 


OUR  NATIONAL  ASH-HEAP 


By  F.  W.  FITZPATRICK 


ConsultinfiT  Architect  and  Executive  Officer.  International  Society  of  State  and  Municipal  Building 

Commissioners  and  Inspectors. 


>E*RE    a    great    people. 
Others  have  told  us  so 

Wf  I  and  we  modestly  admit 
//  the  charge.  Why,  even 
///  ^^  ^^^  stupidity,  our 
extravagances,  we  are 
magnificent  and  deal 
only  in  superlative 
figures.  No  nation  on  earth  ever  had  the 
natural  resources,  the  riches,  we  have 
squandered  and  wasted.  Our  splendid 
forests  that  were  to  supply  the  world 
with  timber  for  endless  ages  have  been 
ruthlessly  devastated  so  that  we  now  im- 
port much  timber  and  have  only  recently 
awakened  to  the  realization  that  some- 
thing drastic  had  to  be  done  toward  the 
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preservation  of  the  remnants  of  the 
grand  inheritance  we  came  into.  Volumes 
could  be  written  about  our  national  ex- 
travagances, but  in  what  follows  we  are 
going  to  briefly  touch  upon  but  one  item 
— Fire,  the  cause  of  our  great  National 
Ash-heap.  Nor  will  we  say  a  word  about 
the  carelessness  of  hunters  and  of  our 
lumber  producers,  their  shiftless  methods 
that  are  the  causes  of  the  burning  of  hun- 
dreds of  millions  of  dollars  a  year  worth 
of  lumber  in  forest  fires,  nor  will  we 
mention  the  great  number  of  fires  in 
steamers,  ferry  boats,  and  water  craft 
generally  but  will  limit  ourselves  to 
glancing  at  what  is  done  in  the  way  of 
combustion  of  buildings  on  dry  land. 
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To  begin  with,  it  is  no  exaggeration  to 
assert  that  among  our  other  huge  invest- 
ments we  have  over  $14,000,000,000  in- 
vested in  stupidity.  That  figure  repre- 
sents about  the  value  of  our  inferior, 
burnable  buildings  still  standing,  and  it 
also  represents  a  sum  sufficient  to  pro- 
duce at  about  four  per  cent  interest  the 
annual  cost  of  our  fires.  We  often  prate 
about  the  follies  of  other  nations  and 
usually  adorn  the  tale  by  pointing  at 
Germany's  vast  standing  army  as  a  ter- 
rible example  of  a  useless  extravagance, 
a  drain  upon  the  economies  of  the  nation. 
Here  we  spend  every  year  $20,000,000 
more  in  fire  than  Germany  spends  upon 
her  standing  army.  Still  further  com- 
parisons may  not  be  amiss  in  showing  us 
our  folly.  Berlin  with  a  population  of  at 
least  100,000  more  than  Chicago,  has  an 
annual  fire  loss  of  about  $150,000;  Chi- 
cago burns  up  $5,000,000  a  year.  New 
York  City  has  over  12,000  fires  a  year 
with  a  loss  of  $7,000,000;  London,  with 
a  million  more  population,  has  but  3,800 
fires  a  year,  and  in  the  whole  of  the 
British    Kingdom    in    the    same    period 


there  were  but  thirty-five  fires  of  $50,000 
and  over  each,  while  in  New  York  we 
have  them  in  chunks  of  a  million  and 
more.  All  of  those  thirty-five  fires  in 
the  British  Kingdom  cost  but  $3,785,000. 
Berlin's  fire  department  costs  it  $312,- 
000;  New  York's  costs  $10,000,000  a 
year.  Last  year  we  burned  up  $215,- 
000,000  worth  of  property,  and  that  was 
a  normal  year.  In  1906  San  Francisco 
added  $350,000,000  to  that  "normal" 
amount  and  two  years  before  Baltimore 
raised  that  same  normal  sum  up  an 
extra  $90,000,000.  No  other  nation  on 
earth  could  stand  this  drain,  and  we  are 
feeling  it,  for  wise  economists  have  very 
directly  traced  the  panic  of  1907  to  the 
disturbance  in  the  financial  equilibrium 
brought  about  ^  by  San  Francisco's  de- 
struction by  fire,  not  its  earthquake. 

But  that  $215,000,000  does  not  repre- 
sent all  the  fire  cost,  for  we  must  add  to 
it  the  huge  expenditure  we  are  put  to  for 
maintenance  of  fire  departments,  high 
water  pressure  and  all  that  sort  of  thing 
that  we  resort  to  in  a  vain  endeavor  to 
stop  the  ravages  of  the  dread  devastator. 


A  CONTRAST  BETWEEN  A  FIRE-RESISTING  BUILDING  AND  THE  USUAL  SORT 
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Plus  that,  we  have  been  persuaded  into 
a  gamble  with  certain  gentlemen  who  bet 
with  us  under  the  guise  of  insurance  that 
our  buildings  will  not  bum.  That  gamble 
costs  us  $195,000,000  a  year  in  prem- 
iums. True,  those  benevolent  gentlemen 
hand  back  about  $95,000,000  of  that  sum 
in  paid  losses,  but  the  other  hundred 
millions  go  to  the  "house,"  the  "kitty." 

Add  these  various  items  and  you  will 
find  that  $600,000,000  is  just  about  what 
fire  costs  us  a  year.  We  talk  a  great 
deal  about  the  vast  amount  of  building 
we  do,  but  in  our  very  best  year,  our 
fattest  building  year,  we  added  in  new 
buildings  and  repairs*  to  old  ones  but  a 
little  over  $600,000,000  worth,  so  that 
with  all  our  great  activity  we  are  pro- 
ducing just  about  as  much  in  dollar  value 
as  we  are  destroying.  Not  a  brilliant 
showing,  certainly,  for  the  wisest  people 
on  earth. 

Eliminating  the  cost  of  fire  incidentals 
in  the  way  of  fire  departments,  etc.,  and 
considering  just  the  cost  of  smoke  and 
ashes  the  total  has  been  in  five  years' 
time  $1,257,716,000!  Our  population  is 
not  increasing  at  anywhere  near  the  ratio 
of  our  fire  losses.  In  1876  these  latter 
amounted  to  $64,000,000;  in  1906  they 
had  climbed  to  $500,000,000.  Fire  with- 
out its  accessories  costs  us  the  equivalent 


of  a  tax  of  $2.33  per  capita  per  year ;  in 
252  of  our  American  cities  it  averages 
$3.10  a  year;  in  all  of  Europe  a  similar 
tax  is  a  trifle  less  than  33  cents  per 
capita ;  in  Italy  it  is  12  cents ;  in  Germany 
it  is  49  cents;  in  thirty  foreign  cities 
where  fires  are  most  common  the  aver- 
age is  61  cents.  We  have  4.405  fires  to 
each  thousand  people;  Europe  has  0.86 
per  thousand.  If  we  had  been  as  sen- 
sible in  building  and  used  as  many  safe- 
guards about  our  buildings  as  our  Euro- 
pean cousins  do  our  fire  loss  would  have 
been  reduced  $175,000,000  a  year.  Rome 
has  $56,000  of  fire  loss  per  annum,  while 
Boston,  a  city  of  similar  size,  indulges  in 
$1,500,000. 

But  that  is  our  property  loss.  Note, 
too,  that  we  have  also  allowed  as  many 
as  7,000  human  lives  to  be  destroyed  in 
a  year's  time. 

Wood  has  been  our  undoing.  The 
availability  of  luriiber,  the  possibility  of 
its  being  quickly  put  into  shape  and  its 
cheapness  (formerly)  were  incentives 
that  made  us  use  it  so  extensively,  while 
the  Europeans,  with  less  lumber  and 
more  sense,  built  their  buildings  of  at 
least  incombustible  materials.  But  the 
habit  has  clung  to  us  so  that  even  today, 
with  lumber  away  up,  100  per  cent 
dearer  than  it  was  a  few  years  ago,  and 


A  MERELY   -INCOMBUSTIBLE"  BUILDLNG. 
Mistakenly  supposi>d  by  the  layman  to  be  *'fire-proof."    Built  of  steel,  sheet  metal.- etc..  but  can  be  utterly 

ruined  by  fire.  ' 
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with  fireproof  buildings  costing  not  over 
ten  per  cent  or  twelve  per  cent  more  than 
wooden  contraptions,  our  last  year's 
record  shows,  nevertheless  and  Notwith- 
standing all  this,  that  sixty-one  per  cent 
of  our  new  buildings  were  of  lumber, 
tinder-boxes,  additional  fuel  for  certain 
fire! 

Of  all  nations,  only  Russia  has  more 
buildings  than  we  and  only  a  Jew  thou- 
sand more.  Here  we  have 
12,000,000  in  round  num- 
bers but  valued  at  nearly 
$10,000,000,000  more  than 
the  Russian.  But  of  all 
that  great  mass  of  con- 
struction, scattered  over 
the  miles  and  miles  of  our 
country,  there  are  scant 
8»000  in  which  the  slightest 
attempt  has  been  made  at 
fire-prevention.  The  others 
are  doomed  either  to  be 
torn  down  and  replaced 
with  better  or  to  be  burned. 
And  in  that  burning  all  our 
lives  and  our  goods  and 
our  chattels  are  daily  im- 
periled, indirectly  at  least. 
Directly,  36,000  human 
lives  are  daily  endangered. 
That  is,  that  number  of 
people  narrowly  escape, 
are  carried  out  of  burning 
buildings,  jump  from  win- 
dows, etc.,  etc. 

Of  course,  the  chief 
cause  of  fire  is  stupidity, 
but  are  you  interested  in  knowing 
more  in  detail  the  direct  and  imme- 
diate causes  of  fife  ?  From  year  to  year 
these  vary  and  in  diflferent  cities  the 
variation  is  marked,  but  averaged  about 
as  well  as  it  can  be  we  find  that  over- 
turned lamps  cause  13  per  cent,  gas  6 
per  cent,  leaky  chimneys  4  per  cent, 
sparks  7  per  cent,  spontaneous  combus- 
tion 1/10  per  cent,  incendiaries  4  per 
cent,  machinery  8  per  cent,  rats  5  per 
cent,  lightning  3  per  cent,  electricity  7% 
per  cent,  while  40  per  cent  of  our  fire  loss 
is  from  communicated  fire  from  building 
to  building  and  generally  via  the  window 
route.  There  is  where  European  meth- 
ods count  most,  their  fires  are  usually 
confined  to  the  buildings  in  which  they 
originate ;  here,  spite  of  the  tons  and  tons 


of  water  thrown  into  a  fire,  two,  three, 
ten,  forty,  a  hundred  buildings,  are  often 
clean  swept  in  one  fire.  Incidentally, 
somewhere  in  the  neighborhood  of  50,- 
000  buildings  were  destroyed  in  San 
Francisco.  Now  then,  had  the  principle 
of  isolation  been  even  moderately  carried 
out  in  that  city,  not  a  hundredth  of  the 
waste  would  have  occurred.  Fire  orig- 
inated in  probably  not  over  a  dozen  spots 


A  DiSTORTBD  StKEL  COLUMN.  **A."  THE  RESULT  OF  WARPING 

FROM  Insufficient  Fire  Protection. 


but  from  those  it  radiated  in  every  direc- 
tion. Had  that  principle  been  used  even 
in  the  tall  skyscrapers  and  had  $60,000 
more  been  spent  in  protecting  their  win- 
dows, their  contents  at  least,  something 
like  $10,000,000  would  have  been  saved. 
Speaking  of  San  Francisco  we  are  re- 
minded that  our  insurance  friends,  per- 
haps unconsciously,  but  nevertheless  ma- 
terially, helped  that  city  to  its  doom.  Its 
people  had  the  foolish  notion  that  wooden 
buildiilgs  were  safest  on  account  of 
earthquakes.  The  insurance  folks  must 
have  known  the  terrific  fire  hazard  that 
was  being  developed  with  so  much 
wooden  construction.  But  San  Fran- 
cisco's fire  department  was  an  excellent 
one  and  on  that  account  insurance  was 
given  at  a  ridiculously  low  rating.  People 
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gauge  their  building  excellence  largely 
by  what  the  insurance  folks  demand.  And 
so  San  Francisco  was  virtually  a  wooden 
city.  So  also  is  New  Orleans.  So  are 
many  parts  of  New  York  and  of  Boston 
and  of  all  our  large  cities,  and  so  are  all 


A  FiRB  IN  THE  Heart  of  Downtown  Chicago. 
Fortunately  the  adjacent  buildings  were  really  fire-proof. 


our  smaller  cities  and  towns.  And  so 
was  Baltimore.  Two  of  them  have  paid 
the  penalty  within  two  years  of  each 
other,  and  it  is  only  a  question  of  time 
when  whole  sections  of  New  Orleans  and 
of  Philadelphia  and  of  Boston,  far 
greater  sections,  too,  than  Chelsea,  of  the 
last-named  city,  will  also  go  by  the  board. 
In  San  Francisco  the  excuse  was  fhat  the 
water  mains  broke  and  the  department 
was  demoralized;  in  these  other  places 
there  will  be  some  equally  good  reason 
for  the  spread  of  a  terrific  conflagration. 
Speak  of  fire  and  the  average  city  and 
the  average  individual  will  immediately 
think  of  curative  agencies,  brave  men, 


wondrous  water-towers,  beautiful  red 
and  brazen  fire  engines.  Suggest  fire- 
prevention  and  the  man  is  astounded.  He 
never  thought  of  that  before.  The  safne 
thing  used  to  obtain  in  so  far  as  smallpox 
and  yellow  fever  and  kindred  ills  were 
concerned  years  ago.  They 
were  looked  upon  as  neces- 
sary evils.  They  were  ex- 
pected, and  when  they 
came  upon  us  we  expended 
much  energy  and  money  in 
trying  our  best  to  take  care 
of  the  cases  that  developed. 
We  built  special  hospitals. 
Then,  someone .  thought  of 
prevention.  At  first  he 
was  considered  a  fool,  but 
little  by  little  we  adopted 
more  or  less  sanitary  meas- 
ures and  cleaned  up  our 
cities  and  already  we  have 
gotten  to  the  point  where 
epidemics  of  those  old- 
fashioned  ills  are  abso- 
lutely unknown. 

So  it  is  with  fire.  We 
have  built  badly,  foolishly, 
and  we  have  spent  enor- 
mous sums  in  water  and 
more  water  in  attempted 
cures,  but  little  by  little  we 
are  awaking  to  the  realiza- 
tion that  fire  is  easily  pre- 
ventable. And  that  the 
very  first  principle  of  pre- 
vention is  to  build  our 
buildings  so  that  they  can 
not  burn  and  so  that  they 
will  afford  the  maximum  of 
protection  to  their  contents. 
The  heart-breaking  feature  of  it  all  is 
that  the  only  thing  we  can  do  is  to  re- 
frain from  adding  additional  fuel.  Still 
fire  is  eating  out  at  a  pretty  lively  gait. 
For  instance,  in  the  first  month  of  1908 
we  built  new  buildings  and  repaired 
old  ones,  etc.,  so  that  there  was  $16,000,- 
000  expended  in  construction,  but  during 
the  same  thirty  days  fire  cleaned  up 
$24,000,000  worth  of  property.  There 
was  a  case  of  destroying  more  than  we 
produced.  And  if  we  continue  at  that 
rate,  fire  will  very  soon  eliminate  all  our 
combustible  contraptions. 

Do  you  care  to  know  the  proportion 
of  how  buildings  bum?    Well,  week  by 
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THE  PARKER  BUILDING  FIRE.  NEW  YORK  CITY.  JANUARY  10.  1908. 
Four  thousand  dollars  "saved**  on  construction,  in  fireproofing.  and  $2,000,000  of  property  destroyed  by  this 

false  economy. 


week  we  average  three  theaters,  ten 
schools,  two  hospitals,  twelve  churches, 
three  public  halls,  three  department 
stores,  two  asylums,  two  colleges,  two 
jails,  six  apartment  houses,  twenty-six 
hotels,  140  flat  buildings,' and  about  1,600 
homes.  In  whichever  class  of  these  is 
your  habitation,  remember  this,  that  it 
may  be  the  next  to  burn ;  your  property 
may  be  the  next  to  be  destroyed  and  your 
life  may  be  the  next  sacrified  to  our  na- 
tional folly!  You  may  think  perhaps 
that  not  being  a  property  owner  you  are 
not  interested  in  the  subject.  But  you 
are,  and  vitally. 

Insurance  alone  on  our  inferior  build- 
ings, by  reason  of  the  ever  present  con- 
flagration risk,  is  a  very  considerable 
item,  properly  chargeable  to  construction. 
I  have  complained  that  insurance  rates 
upon  wooden  construction  were  not  high 
enough  to  make  that  mode  prohibitive, 
yet  we  pay  a  premium  twelve  times 
higher  than  they  do  in  Great  Britain,  and 
twenty  times  higher  than  the  Italians. 
We  have  poured  into  the  insurance  com- 


panies' coffers  $1,610,000,000  in  prem- 
iums in  the  last  ten  years.  And  we  are 
absolutely  at  the  mercy  of  the  insurance 
companies.  They  will  make  a  low  rate 
on  comparatively  isolated  buildings  and 
a  man  will  gauge  himself  accordingly, 
and  thinks  if  the  insurance  companies  do 
not  exact  it  he  need  not  build  so  very 
well.  Then  other  people  build  around 
him  and  the  general  average  is  a  poor 
order  of  construction.  In  course  of  time, 
the  insurance  companies  find  that  the  risk 
is  greater  than  they  at  first  thought  and 
up  go  the  rates.  After  the  San  Fran- 
cisco fire,  insurance  rates  were  raised  in 
St.  Louis,  for  instance,  from  25  per  cent 
to  100  per  cent.  The  insurance  people 
know  how  buildings  ought  to  be  built; 
they  advise  that  kind  of  construction; 
they  say  they  encourage  fireproof  con- 
stniction,  and  they  have  compiled  an  ad- 
mirable code  of  building  regulations  that 
is  suggested  for  the  adoption  of  every 
city.  But  they  have  not  made  their  rates 
on  fire-retarding  construction  low  enough 
to  make  the  individual  see  and  believe 
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that   this   sort    of    construction   is  the 
proper  thing. 

The  only  expedient  we  can  resort  to 
and  that  all  intelligent,  thinking  men 
should  endeavor  to  bring  to  a  consum- 
mation is  to  have  good  construction  made 
compulsory.  State  and  municipal  regu- 
lations can  do  it.    The  building  specu- 


should  regulate  and  what's  more,  they 
should  be  enforced;  hereafter  every 
building  constructed  should  be  made  fire- 
resisting  and  no  time  should  be  lost  in 
correcting  the  principal  faults  about  the 
old  ones  so  as  to  make  them,  bad  as 
they  will  remain,  as  little  dangerous  as 
possible. 


A  COLLAPSE  IN  THE  PARKER  BUILDING.  CAUSED  BY  FAILURE  OF  UNPROTECTED  STEEL 
COLUMN  TO  WITHSTAND  THE  HEAT. 


lator,  the  Buddenseick,  the  fellow  who 
builds  a  match-box  and  paints  it  well  and 
^lls  it  within  thirty  days  to  the  guileless 
investor,  is  the  man  who  is  going  to 
howl  that  strict  building  regulations  are 
a  hardship  upon  the  poor  man  and  will 
impede  progress.  And,  mark  you,  those 
same  speculators  exercise  wonderful  in- 
fluence in  municipal  affairs.  To  get 
reasonable  building  regulations  is  a 
colossal  task.  We  have  secured  the  first 
steps  in  that  direction  in  over  a  hundred 
cities  in  this  country  within  the  last  three 
years,  but  it  has  been  a  desperate  fight  in 
every  case. 

No  halfway  measures  nor  compromises 
will  avail  much.  Our  building  regulations 


The  great  thing  in  fire-prevention  is 
to  realize  that  fire  is  bound  to  occur  in 
the  contents  of  buildings  at  some  time  or 
other  and  that  buildings  should  be  built 
so  that  the  structural  parts  will  afford 
nothing  for  fire  to  consume,  no  means 
of  carrying  fire,  and  that  that  fire  shall 
be  confined  to  as  small  a  space  as  we  can 
possibly  get  it  in  its  incipiency.  There 
it  can  be  controlled  and  extinguished  be- 
fore it  becomes  other  than  incipient.  The 
same  principle  of  isolation  should  obtain 
as  regards  buildings  as  we  have  shown 
in  regard  to  parts  of  buildings.  Make 
it  so  that  fire  cannot  communicate  from 
one  building  to  another.  The  window 
route  is  the  most  common  for  fire,  there- 
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fore  our  windows  should  be  of  metal  sash 
and  wire  glass  and  where  the  exposure  is 
very  great,  these  windows  should  be 
double-glazed  with  wire  glass.  Then 
again  precedent  impels  us  to  fill  our 
offices  and  houses  with  wooden  furniture ; 
there  is  no  sense  in  it.  Steel  furniture 
offers  a  great  deal  more  protection,  is  not 
combustible,  is  more  cleanly,  occupies  less 
space  and  is  better  in  every  respect. 
There  is  bound  to  be  in  every  building 
enough  that  is  inflammable  without  add- 
ing anything  thereto  that  can  possibly  be 


made  non-inflammable.  And  the  thing 
that  should  be  used  most,  that  is  most 
glibly  referred  to,  and  that  prevails  less 
in  our  buildings  than  any  other  one  com- 
modity, ingredient,  or  principle,  is  com- 
mon sense.  If  a  man  would  but  stop 
and  think  twice  before  doing  any  of  the 
fool  things  that  are  so  commonly  done  in 
our  buildings  today,  he  would  hate  him- 
self for  having  been  so  near  doing  it. 
Perhaps  that's  an  Hibernianism,  but  it 
conveys  my  idea,  so  Til  let  it  go  at 
that. 


The  Days  That  Are  No  More 

Dear  as  remembered  kisses  after  death. 

And  sweet  as  those  by  hopeless  fancy  feigned 

On  lips  that  are  for  others ;  deep  as  love, 

Deep  as  first  love,  and  wild  with  all  regret ; 

O  Death  in  Life,  the  days  that  are  no  more. 

— Tennttson. 
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By  Harold  Dunton. 


Much  development  m  the  way  of  govenunent  tand  private  projects  for  the  irrigatioo  of  the  Colorado  deceit,  the 
Salt  River  Valley  and  the  barren  parts  of  eastern  Oregon  has  been  done,  but  there  is  an  immense  stretch  of  comtiy, 
most  of  it  level  as  a  floor,  Ijring  to  the  east  of  the  Sierra  Madre  Mountains  m  Southern  Califocnia  which  yet  awaits  the 
plow  and  the  water  canal.  This  is  the  Mojave  Desert,  on  which  it  is  probable  that  moie  men  have  died  in  search  ol 
gold  than  any  other  equal  area  in  the  world.  Now  one  man  has  mvaded  the  Mojave  Deteit,  and,  follo%ving  out  a  theoiy 
of  his  own,  has  won  from  the  barren  land  a  home  and  a  large  rancho  which  bids  fair,  in  a  few  years,  to  make  him  one 
of  the  wealthy  men  of  the  West.    Below  is  the  story  of  how  he  did  it. 


|F  he  who  makes  two 
blades  of  grass  grow 
where  but  one  grew 
before  is  greater  than 
the  builder  of  cities, 
then  there  is  a  man  in 
southern  California,  a 
pioneer  of  civilization 
along  agricultural  lines,  who  has  done 
more  than  all  the  builders  of  all  the 
cities  since  time  began.  He  has  made, 
not  two  blades  of  grass  to  grow  in  place 
of  one,  but  whole  alfalfa  fields  where 
there  was  nothing  but  a  stretch  of  glar- 
ing sand;  in  place 
of  sage  brush  and 
greasewood  and 
juniper  he  has  in 
successful  growth 
orchards  of  apples 
and  pears  and 
plums ;  green  fields 
of  barley  and  corn 
turn  to  the  yellow 
of  early  ripeness 
under  his  hand, 
and  where  the  jack 
rabbit  and  the  coy- 
ote, the  crawling 
lizard  and  the  hiss- 

S¥2 


.J^ 

fe& 

tti-s^'-'-  - 

:- 

Erecting  thb  Irrigating  Wind-Mill. 


ing  rattlesnake  ruled  the  land  he  has 
set  his  home,  carving  the  way  for  other 
men  to  come  with  him  and  share  in  the 
riches  of  an  undiscovered  farming  land 
lying  at  the  very  doors  of  civilization. 

The  man  is  W.  G.  Dobie,  a  physician 
of  ability,  a  globe  trotter  of  years'  ex- 
perience, turned  ranchman  on  the  Mo- 
jave to  prove  or  disprove  an  idea  which 
had  its  origin  in  a  casual  trip  across  the 
great  sand  plat.  This  idea,  which  was 
that  a  great  body  of  water,  either  lake  or 
river,  underlies  the  entire  Mojave  desert, 
he  has  completely  proved,  and  he  is  now 
on  the  eve  of  reap- 
ing the  rich  har- 
vest of  his  idea. 

About  one  hun- 
dred miles  from 
Lx)s  Angeles,  twen- 
ty miles  beyond  the 
eastern  mouth  of 
the  Cajon  Pass, 
the  gateway  in 
southern  Cali- 
fornia, lies  his 
ranch,  seven  miles 
from  the  little  town 
of  Victorville,  on  the 
Salt  Lake  Railroad. 
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Behind  him  rises  the  wall  of  the  moun-  no  one  knew  of  his  going,  no  one  was 

tains,  snow-capped  in  winter,  filled  with  burdened   with   the  story  of   his  plans, 

rippling  brooks  of  life-giving  water  in  Today   he   has  a   fine   home,   as   desert 

summer.    Out  from  his  door,  beyond  his  homes  go,  an  abundant  supply  of  water, 


green  and  yellow 
fields  rolls  the  des- 
ert, away  through 
the  foothills,  break- 
ing into  a  level 
plain  which 
stretches  away  to 
the  east  until  it  is 
lost  in  the  blue 
haze  of  distance. 

Victorville  has 
been  a  town  for 
years,  noted  prin- 
cipally for  the  ex- 
cellent sport  hunt- 
ers had  there 
shooting  jack  rab- 
bits. It  also  has 
some  reputation  as 
a  health  resort  for 
lung  diseaj^es,  but 
beyond  this  it  was 
a  town  simply  be- 
cause it  had  been 
a  watering  place 
on  the  old  trail, 
long  before  the 
iron  horse  woke 
sleeping  hills  of 
Cajon  Pass  with 
its  siren  blast. 

The  great  West 
of  half  a  century 
ago  is  no  more. 
The  West  of  today 
is  the  great,  un- 
tried, little-known 
desert.  Fertile  as 
any  of  the  lands  on 
which  stand  Cali- 
fornia's millions  of 
dollars'  worth  of 
orange  groves  only 
lacking  the  water 
which  has  filled  coastal  acres  with  the 
apples  of  Hesperus,  the  Mojave  Desert 
has  shown  itself  a  new  empire,  opened 
to  settlement  by  the  theory,  the  energy 
and  the  perseverance  of  one  man. 

Dr.  Dobie  has  worked  silently.  When 
he  went  out  to  Victorville  about  three 
years  ago,  with  his  wife,  his  sister  and 
a  friend  who  held  like  ideas  as  to  water. 


The  Last  Resting  Place  of  a  Desert  Failure. 
Drought  and  heat  have  done  for  this  desert  rancher. 


and,  stretching 
away  to  left  and 
right  of  his  home, 
well  tilled  fields  of 
barley  and  alfalfa, 
with  orchards  of 
all  manner  of  de- 
ciduous fruits. 

The  twentieth 
century  pioneer 
took  up  a  tract  un- 
der the  Desert 
Land  Act,  and 
then  set  about  get- 
ting water  on  it, 
without  which  he 
must  fail  in  his 
project  and  lose 
his  land  as  well. 
For  years,  men 
who  have  looked  at 
the  Mojave  Desert 
have  declared  that 
it  was  impossible 
to  get  water  on  it ; 
that  there  was  no 
way  by  which  the 
precious  fluid  could 
be  brought  from 
the  mountains  and 
impounded,  so  as 
to  furnish  irrigat- 
ing water  at  a  time 
when  it  is  most 
needed  in  the  sum- 
mer. 

More  than  this, 
they  said  that  the 
places  where  water 
could  be  found  by 
drilling  were  few 
and  far  between ; 
that  no  great  body 
of  water  underlaid 
the  desert;  that  all  the  hundreds  of 
streams  that  rush  out  of  the  mountains 
to  sink  away  in  the  friable  soil  of  the 
plain  went  down  so  deep  that  they  could 
not  be  reached  by  any  manner  of  drilling 
known  of  man.  Believing  this,  they 
turned  their  attention  to  the  Colorado 
and  other  sections  of  the  desert,  letting 

the  Mojave  lie  as  it  has  lain   for  cen- 
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turies,  a  useless  waste  of  parched  and 
arid  land. 

Now,  Dr.  Dobie  had  unbounded  faith 
in  his  theory  that  there  is  water  in  a 
vast  body  under  all  of  the  Mojave  Desert. 
During  the  first  year,  not  being  able  to 
find*  water  on  the  land  he  had  taken  up, 


Trip.  First  Load  of  Hay. 
Thi'  soil  was  watered  by  subterranean  stream. 


the  fluid  was  hauled  from  Victorville  to 
supply  himself,  his  family  and  his  horses. 
Eventually  he  did  find  water,  small  in 
amount  and  brackish  in  taste.  Then  he 
reasoned  that  if  this  surface  water  un- 
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derlaid  the  desert,  there  should  be  more 
abundant  and  better  water  deeper  down. 

Men  and  teams  and  drilling  outfits 
were  brought  in;  one,  two,  three  hun- 
dred feet,  straight  down  through  sand, 
gravel,  hardpan  and  finally  the  bed  of 
cement  which  is  found  beneath  the  entire 
floor  of  the  desert,  until  at  a  depth  of 
more  than  three  hundred  feet  an  abun- 
dant supply  of  sweet,  fresh  water  was 
found.  In  addition  to  his  theory  of  the 
great  subterranean  supply,  Dr.  Dobie 
had  believed  there  would  be  force 
enough  to  this  confined  water  to  raise 
it  to  the  surface  in  flowing  wells.  In 
this  he  was  disappointed,  but  he  found 
an  endless  supply  of  water,  which  could 
be  pumped  to  the  top  of  the  ground. 

A  gasoline  engine  was  set  up,  after 
repeated  failures  in  the  drilling,  in  which 
tools  were  lost,  rigs  blown  down  and 
holes  caved  in,  and  water  enough  se- 
cured for  domestic  purposes  and  for  the 
use  of  the  stock.  But  it  was  soon  seen 
that  the  long  haul  by  which  gasoline  had 
to  be  brought  in  for  the  engine  precluded 
the  possibility  of  using  it  as  power  to 
lift  the  water  from  the  underground 
river.  Soundings  in  the  well  proved  it 
practically  bottomless.  The  lead  went 
down  until  it  could  no  longer  be  con- 
trolled by  the  man  at  the  surface,  and 
was  carried  swiftly  to  one  side,  with  a 
strength  which  the  operator  was  scarcely 
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able  to  withstand.  It  was 
with  the  greatest  difficulty 
that  the  cord  and  lead 
were  withdrawn  from  the 
well,  and  the  frayed  con- 
dition of  the  cord  showed 
that  it  had  been  rubbed  on 
the  rock  roof  of  the  sub- 
terranean channel  with 
great  force  by  the  power 
of  the  water. 

It  was  found  necessary 
to  adapt  some  other  power 
to  the  pump.  In  this  sec- 
tion of  the  desert  there  is 
a  wind  which  blows  for  a 
time  each  day  from  a  cer- 
tain direction  every  day 
in  the  year.  An  ordinary 
windmill  was  erected,  a 
mill  of  the  most  modern 
kind,  with  steel  tower. 
The  second  day  of  its  life  it  was  blown 
down.     Then  a  squat,  four  square  der- 


Dr.  Wm.  Gowan  Dobie. 

The  man  who  has  opened  the 

Mojave  Desert  in  southern 

California  to  successful 

«     cultivation. 


Hay  Cut  on  the  Dobie  Ranch. 

rick,  home-made  and  of  low  height,  was 
set  up.  On  the  top  of  this  was  set  a 
double  power  windmill, 
with  two  fourteen- foot 
wheels.  Against  this  mill 
the  desert  winds  exerted 
their  utmost  strength,  but 
without  avail,  and  today  it 
is  drawing  from  the  inex- 
haustible supply  of  the  un- 
derground river  a  man- 
made  flood  with  which  the 
grain  and  hay  fields  and 
the  orchards  of  various 
fruits  are  being  irrigated  in 
as  thorough  a  manner  as 


are  any  of  the  orchards 
of  the  Pacific  Slope. 

Interesting  it  is  to  note 
that  under  analysis  the 
waters  of  this  hidden 
stream  show  remarkable 
purity  and  excellence  for 
table  use.  The  flood  which 
pours  out  of  the  large, 
double-power  pump  is 
soft,  clear  as  crystal,  with 
a  total  of  mineral  solids 
of  only  15.30  per  cent. 
On  the  outlying  sections* 
of  the  large  farm,  in  every 
direction  from  the  present 
well,  experimental  holes 
sunk  with  diamond  or 
core  drills  have  shown  the 
same  abundance  of  water, 
indicating  that  the  stream 
is  of  great  width,  probably 
Nature's  drainage  canal  for  the  entire 
eastern  slope  of  the  Sierra  Madres  and 
other  small  ranges  which  wall  in  the 
desert  on  its  western  rim. 

These  wells  are  finger  boards  to  the 
greatest  discovery  which  has  ever  been 
made  on  the  Mojave  Desert.  Beside  their 
value  the  wealth  of  the  Yellow  Aster,  the 
Mohawk,  and  all  the  other  bonanzas 
which  mining  men  have  uncovered  amid 
the  low  buttes  of  the  great  plain  pales 
almost  into  insignificance,  for  Dr.  Dobie 
has  proved  that  this  vast  area  of  land 
can  be  converted  into  waving  grain  and 
hay  fields  and  green-leafed  orchards. 

Three  great  things,  great  in  any  gen- 
eration of  any  nation's  life,  this  quiet, 
unassuming  man  has  accomplished: 

He  has  opened  an  area  of  thousands 
of  acres  of  barren   land  to  settlement, 


Breaking  the  Ground  for  the  First  Crop. 
Scene  on  the  Dobie  ranch. 
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in  which  the  settlers  may  obtain*  the  land 
for  a  song. 

He  has  proved  that  under  this  entire 
stretch  of  ideal  farming  lands  there  is 
an  abundant,  easily-reached  supply  of 
water,  more  than  sufficient  to  irrigate 
all  of  it. 


Original  Orchard  Tree  of  thr  Desert. 

Thousands  of  these  had  to  be  cleared  from  Dr.  Dobie's 

land  before  he  could  proceed  with  his 

remarkable  work. 


He  has  shown  to  those  who  may  come 
after  him  how  each  one  of  them  can 
conquer  the  forbidding  desert ;  how  the 
laborer,  stifled  on  his  forty  foot  lot  or  in 
his  tenement  rooms  can  go  to  the  free 
West,  and,  under  the  finest,  most  health- 
ful skies  in  the  world,  become  his  own 
landlord. 

Acres  on  acres  of  the  Dobie  Ranch, 
onto  which  the  waters  from  the  under- 
ground stream  have  not  as  yet  been 
brought,  are  being  made  productive  un- 
der the  Campbell  system  of  dry  farming, 
but  the  return  from  that  land  which  has 


been  supplied  with  water  is  so  much 
greater  than  from  the  dry  acreage,  that 
Dr.  Dobie  does  not  believe  in  toying  with 
the  latter  except  to  fill  in  the  time  until 
ditches  can  be  dug  and  pipes  laid  to 
carry  the  life-giving  fluid  all  over  the 
ranch.  It  should  be  mentioned  here, 
however,  that  all  of  the  doctor's  garden 
is  cultivated  on  the  dry  land,  and  from 
it  he  has  produced  some  of  the  finest 
onions  and  potatoes  ever  grown  in  the 
Southwest.  Markets  for  all  manner  of 
garden  produce  are  abundant  on  the  des- 
ert, and  ruling  prices  are  high.  Prac- 
tically all  the  vegetables  used  in  the 
mining  camps  and  railroad  and  stage 
stations  of  the  desert  must  be  shipped  in 
from  the  coast,  a  slow  and  expensive 
method  of  getting  supplies.  All  the 
long,  wide  slopes  stretching  along  the 
mountain  wall  is  reached  from  most  of 
these  towns  and  camps  by  fine  roads, 
over  which  the  hauling  of  vegetables  and 
other  garden  fruits  can  be  done  without 
hardship  to  horses  or  men.  Some  of  the 
profits  in  truck  farming  for  these  towns 
may  be  imagined  when  it  is  told  that 
onions  range  from  fifteen  to  twenty-five 
cents  per  bunch — selling  on  the  coast  for 
five  cents — ^and  that  potatoes,  worth  on 
the  coast  one  and  one-half  to  two  and 
one-half  cents  per  pound,  sell  in  the  des- 
ert towns  at  five  to  ten  cents  per  pound. 

Deciduous  fruits  alone  promise  to  be 
immensely  profitable.  Where  the  de- 
mand for  vegetables  and  general  farm 
produce  is  as  great  as  it  is  on  the  des- 
ert, it  is  but  natural  that  the  supply  of 
fruit  is  always  insufficient  to  meet  the 
needs  of  the  people  whose  mainstay  often 
is  bacon  and  beans. 

Apple  trees,  set  out  three  years  ago 
by  Dr.  Dobie,  are  in  bloom,  and  give 
ample  evidence  of  an  abundant  crop  soon 
to  come.  Peach,  plum,  pear,  apricot, 
cherry,  white  mulberry,  Russian  mul- 
berry, prune  and  fig  trees  are  in  excel- 
lent condition.  English  walnut  and 
eucalyptus  trees  have  been  planted  at  a 
later  date  than  the  fruit  trees,  and  give 
evidence  of  successful  growth.  Oranges 
have  not  been  tried,  but  further  south, 
on  the  Colorado  desert,  good  luck  is  at- 
tending those  who  have  planted  these 
trees  around  Brawley  and  Calexico,  so 
that  Dr.  Dobie  is  encouraged  to  the  be- 
lief that  he  can  grow  oranges  on   his 
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Original  "House"  on  Dobie*s  Farm. 

desert  ranch.  He  will  experiment  with 
various  varieties  this  year. 

Spineless  cactus  has  shown  remark- 
able growth  at  the  Dobie  ranch,  though 
the  first  clippings  were  set  out  only  a 
few  months  ago.  Other  varieties  will 
be  set  out  as  fast  as  possible  on  the  land 
above  the  well,  where  water  can  only  be 
distributed  with  difficulty  and  by  lifting 
it  with  force  pumps.  In  addition  to 
forage  for  cattle  and  horses,  it  is  planned 
to  try  to  create  a  demand  for  the  fruit 
of  the  spineless  cactus  in  the  desert 
towns.  This  fruit  is  widely  used 
throughout  Mexico,  and  there  Dr.  Dobie 
received  the  idea  of  using  it  on  the  desert 
as  a  table  fruit.  It  comes  into  full  ripe- 
ness at  a  time  when  there  is  little  other 
fruit  to  be  had,  even  in  sun-kissed  Cali- 
fornia, and  should  be  another  wealth 
producer  for  the  man  who  has  conquered 
the  Mojave  Desert. 

And  who  is  this  man?  Born  in  Dun- 
fermline, the  native  town  of  Andrew  Car- 
negie, he  is  a  Scotchman,  from  the  top 
of  his  gray  hat  to  the  soles  of  his  broad- 
toed  shoes.  Persistent  in  his  ideas,  de- 
termined to  make  his  theories  come  true, 
whether  fate  so  decrees  it  or  no,  he  is  a 
man  of  indomitable  will  and  purpose. 
Not  alone  is  he  working  for  personal 
aggrandizement,  though  this  is  already 
within  his  grasp,  but  for  the  good  of  the 
country  and  of  the  people  who  may  come 
after  him,  seeking  new  homes. 


When  Dr.  Dobie  found,  after  years  of 
the  hardest  kind  of  labor  and  experi- 
ment, that  it  was  impossible  to  develop 
enough  water  from  the  surface  of  the 
ground — i.  e.,  from  the  streams  which, 
flowing  out  of  the  mountains,  lose  them- 
selves in  the  desert — he  went  about  on  a 
new  tack,  and,  still  conforming  to  the 
law,  brought  the  water  which  these 
streams  buried  beneath  three  hundred 
feet  of  earth  to  the  surface. 

In  this  last-named  work  of  his  lies 
one  of  his  greatest  gifts  to  the  people 
of  the  nation.  Hundreds,  probably  thou- 
sands, of  poor  settlers  oii^  the  desert 
have  been  forced  to  give  up  their  little 
claims  because  they  could  not  meet  the 
water  development  requirements  of  the 
Desert  Land  Act.  In  other  words,  they 
were  unable  to  bring  to  their  lands 
enough  surface  waters  to  insure  crops. 
Dr.  Dobie's  discovery  of  the  under- 
ground river  and  how  to  develop  it  has 
given  these  people  a  new  hold  on  life, 
and  he  has  opened  the  Mojave  to  the 
poor  man  as  well  as  to  the  rich  corpora- 
tion— for  irrigation  projects  cost,  not 
hundreds  of  dollars,  but  hundreds  of 
thousands. 

Hundreds  of  invalid  desert  land 
claims,  according  to  Gen.  Frank  C.  Pres- 
cott,  registrar  of  the  Los  Angeles  Land 
Office,  will  be  turned  into  fertile,  pro- 
ductive homesteads,  and  thousands  of 
new    settlers   will   be   brought   into   the 


The  Water  Emerging  from  the  Underground 
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Mojave  all  because  one  man  with  a 
theory  and  an  unconquerable  desire  to 
make  that  theory  come  true  has  won 
^from  the  powers  of  the  barren  waste  a 
home  for  himself. 

On  the  Mojave,  scarcely  half  a  day's 
run  from  a  city  of  300,000  inhabitants, 
Dr.  William  Gowan  Dobie  is  as  much 
of  a  pioneer  of  a  new  world  as  were  his 
ancestors,  the  Gowans  of  Australia,  half 


a  century  ago.  His  achievement  is  of 
the  greatest  importance  not  alone  to  the 
Pacific  Coast,  but  to  every  man  and 
woman  in  the  United  States,  because  it 
is  the  opening  up  of  a  new  field  of  en- 
deavor, a  step  toward  the  reclaiming  of 
vast,  supposedly-arid  areas,  which  will 
supply  the  demand  of  the  ever-increasing 
population  of  this  country  for  independ- 
ent homes. 


TURNING  PINE  BARRENS  INTO  GOLD 

By  LEONARD  SHELDON 


HEN  the  lumber  barons 
held  full  sway  in 
Michigan,  Wisconsin 
and  Minnesota  a  quar- 
ter of  a  century  ago 
they  left  desolation  in 
their  wake.  The  pine 
forests  that  constituted 
one  of  the  most  valuable  natural  re- 
sources were  cut  away  with  a  ruthless- 
ness  born  of  the  apparent  belief  that 
there  was  no  limit  to  the  source  from 
which  fortunes  were  being  made. 

The  goose  was  killed,  however.    What 


the  timber  cutters  didn't  destroy  forest 
fires  did,  leaving  as  a  heritage  millions 
of  acres  of  pine  barrens,  regarded  as  ab- 
solutely worthless.  Colonization  was 
next  to  impossible  because  of  the  labor 
and  time  involved  in  ridding  the  land  of 
stumps  and  getting  it  ready  for  cultiva- 
tion. It  was  a  physical  impossibility  to 
clear  and  plant  a  sufficient  tract  the  first 
year  on  which  crops  could  be  raised  that 
would  enable  the  settler  to  eke  out  an 
existence.  At  this  late  date  much  of  the 
territory  devastated  by  timber  cutters  is 
so  stump  ridden  there  is  little  or  no  in- 


THERE  IS  GOLD  IN  EVERY  ONE  OF  THESE  STUMPS. 
Millions  of  the  dead  remains  of  the  fallen  forest  monarchs  have  now  been  found  by  the  chemist  to  be  sources^f  wpalth . 
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EVERY  STICK  OF  PINE  THAT  IS  LEFT  IS  TO  BE  USED. 
Places  like  this  where  lumbering  is  over  for  the  present  still  have  great  value  for  the  man  who  knows  how  to  take  It. 


diicement  to  locate  there,  even  though  ered  a  prohibitive  price  for  the  lands 
given  the  land  free  of  cost.  Thus  it  is  thus  encumbered,  and  the  man  pos- 
that  these  millions  of  acres  of  barren  sessed  of  sufficient  hardihood  to  set- 
waste  have  stood  year  after  year,  a  tie  amid  the  barrens  was  regarded  with 
monument  to  the  thrift  of  a  few  who  mingled  pity  and  suspicion  as  to  his  men- 
profited  at  the  expense  of 

the   many,   and   a   forcible       p        -         .  i 

reminder   of    what   should       [ 
not  be. 

Now  the  pine  barrens 
are  to  be  turned  into  gold 
through  the  magic  touch  of 
the  chemist's  hand,  and  the 
land  that  has  been  so  for- 
bidding will  be  rendered  fit 
for,  cultivation. 

A  few  years  ago  the 
suggestion  that  these  bil- 
lions of  charred  pine 
stumps  possessed  the 
^lightest  value  would  have 
been  derided.     One  dollar 

«♦,    ^^-^    U^r.    K««*,    ^r^^^iA  One  of  the  Mills  Where  the  Pine  Stump  Is  M^^be  to  Give 
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Wasted  and  Stbrilh  I^nd. 

tal  soundness.  Many  of  these  settlers 
made  good,  it  is  true,  but  the  prospect 
was  terrifying  to  thousands  of  others 
who  would  have  flocked  into  the  country 
had  it  not  been  for  the  time  and  labor 
involved  in  digging  out  the  old  stumps 
and  destroying  them. 

All  this  will  shortly  be  changed.    With 
the  rapid  depletion  of  the  Norway  pine 


forests,  and  the  consequent 
falling  off  in  the  source  of 
supply  of  by-products,  in- 
ventive genius  began  to 
assert  itself.  The  pine 
stumps,  rich  in  resinous 
properties  and  turpentine, 
had  long  been  regarded 
with  interest  by  chemists, 
who  believed  that  they 
could  be  converted  into  a 
source  of  wealth.  How  to 
do  this  was  the  problem 
confronting  them,  which 
appears  to  have  received  a 
practical  solution.  And  in 
the  working  out  of  this 
problem  wonders  have 
been  performed  that  make 
Ala  ldin*s  lamp  appear  commonplace  by 
comparison. 

Destructive  distillation  is  the  process 
employed  in  securing  turpentine  and  by- 
products from  these  pine  stumps  that 
were  once  regarded  as  a  curse,  but  are 
now  hailed  as  a  new  source  oip  wealth. 
The  shredded  and  broken  wood  is  piled 
on  cars  capable  of  holding  about  two 


AN  INCIPIENT  FOREST  FIRE. 
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A  REGION  IN  THE  ADIRONDACKS  REPEATEDLY  BURNED  OVER. 


cords  each  and  run  into  huge  retorts. 
The  intense  heat  encountered  here  drives 
out  the  pitch  and  tar  as  well  as  the  moist- 
ure, leaving  in  place  of  the  two  cords  of 
wood  some  thirty  bushels 
of  excellent  charcoal. 

The  fluids  are  subjected 
to  chemical  treatment 
which  separates  the  tur- 
pentine from  the  tar.  The 
former  is  then  carried 
through  pipes  to  a  copper 
worm  not  unlike  those  em- 
ployed in  distilling  liquor, 
where  it  is  condensed  and 
flows  into  tanks.  By  a 
siphon  process  the  water 
is  removed  from  the  tur- 
pentine, and  the  latter  is 
ready  to  be  refined. 

While  all  this  is  going 
on,  the  pine  tar  is  carried 
oflP  in  a  fluid  state  through 
pipes,  and  when  cooled  is 


ready  for  commercial  purposes.  It  is 
at  this  stage  that  the  wonder  working 
begins.  Tar  is  always  salable  at  a 
good    figure.     When    it    has    been    still 


A  Recklessly  Laid  Fire-Train 
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further  treated  and  the  by-products 
extracted  the  profits  swell  appreciably. 
Synthetic  chemistry  is  employed  in 
handling  the  pine  tar,  and  as  a 
result  acetic  acid,  formaldehyde,  creo- 
sote, acetate  of  lime  and  wood  alcohol 
are  forthcoming.  When  all  these  valu- 
able commodities  have  been  extracted 
from  the  pine  tar  there  still  remains  a 
residue  that,  synthetically  treated,  fur- 
nishes the  basis  for  an  almost  endless 
variety  of  chemicals  and  colors.  Among 
the  by-products  obtained  in  this  manner 
are  embalming  fluid,  guiacol,  a  tree 
spray,  shingle  stain,  sheep  dip,  metal  pol- 
ish, almost  any  color  of  paint  and  several 
varieties  of  lacquer.  What  future  ex- 
periments may  bring  to  light  can  only 
be  conjectured,  but  it  has  been  shown 
that  the  pine  stumps  so  long  a  reproach 
are  destined  to  play  a  prominent  part  in 
the  industrial  world. 

At  presenf  two  plants  are  in  success- 
ful operation  in  Michigan,  and  others  are 
being  installed.  The  plan  followed  is 
one  whereby  the  best  results  are  obtained 
by  the  most  direct  route.  Portable  dis- 
tilling plants  operate  in  the  woods.  In 
this  manner  as  fast  as  one  section  has 
been  stripped  of  stumps  the  outfit  can  be 
moved  elsewhere,  and  the  performance 
repeated.     The  crude   products   will   in 


turn  be  shipped  to  a  central  refinery, 
from  which  will  be  produced  the  turpen- 
tine, tar,  acids,  charcoal,  wood  alcohol 
and  other  by-products  that  always  find  a 
ready  sale  at  a  good  figure. 

A  dynamiter,  one  man  and  a  team  will 
keep  a  plant  supplied  with  stumps.  There 
are  millions  of  acres  of  these  pine  bar- 
rens, from  which  the  owners  would  be 
only  too  glad  to  have  the  stumps  re- 
moved. Thus  it  comes  that  for  the  tak- 
ing there  is  available  a  supply  of  material 
sufficient  to  keep  scores  of  these  plants 
in  operation  for  several  generations. 

Not  the  least  important  feature  in  this 
connection  is  the  influence  that  will  be 
exerted  on  further  settlement  of  these 
sparsely  populated  districts,  and  the  de- 
velopment of  rich  agricultural  communi- 
ties where  now  is  only  desolation.  Pri- 
marily, this  move  means  that  hundreds 
of  men  will  be  furnished  employment  in 
the  distilleries,  and  that  capital  will  reap 
rich  returns  on  its  investment.  But  of 
far  greater  consequence  to  the  states 
where  this  transformation  takes  place 
will  be  the  fact  that  millions  of  acres  of 
land  will  eventually  be  reclaimed;  mill- 
ions of  dollars  added  to  the  taxable  prop- 
erty, and  thousands  furnished  homes  and 
a  means  of  livelihood  where  now  stand 
only  blackened  pine  stumps. 


The  Storm 


O  night 
And  storm  and  darkness  1  Ye  are  wondrous  strong, 
Yet  lovely  in  your  strength,  as  is  the  light 
Of  a  dark  eye  in  woman  !     Far  along, 
Prom  peak  to  peak,  the  rattling  crags  among 
Leaps  the  live  thunder. 

—Byron. 
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LEWISTON  SUSPENSION  BRIDGE  ENDANGERED  BY  ICE-JAM 
This  bridf^e  is  65  to  85  feet  above  river  at  normal. 


THE  ICE-JAM  AT  NIAGARA 

By  ORRIN  E.  DUNLAP 


[N  the  night  of  April  9, 
last,  within  a  radius  of 
several  score  miles  of 
Niagara  Falls,  electric 
lights  suddenly  winked 
out,  and  machinery  de- 
pending upon  electric- 
ity for  power  came  to 
a  standstill.  The  Niagara  River,  ice- 
jammed  below  the  Falls,  had  risen  forty 
feet,  flooding  the  station  of  the  Ontario 
Power  Company,  located  at  the  water's 
edge  on  the  Canadian  side. 

Ordinarily,  this  power  house  is  twenty- 
eight  feet  above  the  level  of  the  lower 
river.  Now  the  swollen  torrent  over- 
whelmed   the    peaceful,     busy     station. 


flooding  the  machinery    and    depositing 
hundreds  of  tons  of  ice  on  the  floor. 

In  the  past  Niagara  has  had  its  ice 
bridges  close  up  by  the  Falls,  and  fre- 
quently these  structures  have  been  re- 
ferred to  as  "jams,"  but  since  the  gorge 
was  transformed  into  a  reservoir  and  the 
flow  of  the  mighty  river  to  Lake  Ontario 
was  temporarily  stopped,  the  word  "jam" 
has  a  new  significance  in  that  locality. 
Indirectly,  the  Niagara  ice  jam  was  the 
result  of  a  terrific  gale  that  had  swept 
over  the  Great  Lakes.  It  tossed  the 
waters  of  the  upper  lakes  and  broke  up 
the  ice  fields  of  shallow  Erie.  It  carried 
the  shattered  ice  before  it  to  the  entrance 
of  the  Niagara  River  channel  at  Buffalo, 
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A   MOUNTAINOUS    MASS  NEAR  THE  FALLS. 


where  it  left  the  great  cakes  to  the  mercy 
of  the  swift  currents  to  be  transported 
to  and  over  the    Cataract  of    Niagara. 


oorfatsHT,  itM,  0.  i.  dunut. 


Blasting  the  Great  Niagara  Ice-Jam  at  : 
Mouth  of  the  River. 


5&4 


This  ice  floe  of  the  early  days  of  April, 
1909,  will  long  be  memorable  for  its  vast- 
ness.  From  Buffalo  to  the  Falls  the 
river  was  coated  with  its  frozen  freight. 
Passengers  on  trains  and  trolleys  viewed 
it  with  amazement.  Over  the  reefs,  over 
the  Falls,  plunged  the  mass,  and  then  it 
floated  out  from  under  the  waterfall  and 
continued  toward  Lake  Ontario. 

Running  along  the  New  York  bank  of 
the  river  was  one  leg  of  the  scenic  elec- 
tric belt  line  enjoyed  by  thousands  an- 
nually. High  over  the  greater  part  of 
this  roadbed  the  ice  and  water  went,  and 
as  the  river  settled  back  to  its  channel  it 
left  from  ten  to  twenty  or  more  feet  of 
ice  over  the  tracks  for  three  miles  or 
more,  the  greater  part  of  which  had  to 
be  shoveled  off  by  an  army  of  men.  The 
roadbed  was  damaged  to  an  unexpected 
extent,  while  poles  and  wires  were  car- 
ried away  by  the  crush  and  tumult  of 
the  jam. 

Lewiston,  N.  Y.,  and  Queenston,  Ont., 
are  located  on  the  river  just  beyond 
where  the  deep  gorge  stops,  and  there,  in 
that  wide  portion  of  the  river,  the  ice 
kept  climbing  higher  and  higher  until 
boathouses,  private  pumping  stations  and 
docks  were  ruined.  High  on  the  river 
bank  at  Lewiston  stand  two  hotels,  the 
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summer  peace  and  beauty  of  their  sites 
having  fascinated  many  as  they  took  the 
boats  for  Toronto  on  the  docks  below. 
But  this  jam  turned  the  peace  to  real 
danger.  It  piled  up,  up,  up,  until  its 
rough  jcakes  crowded  the  rear  veranda  of 
one  of  them.  Men  chopped  it  away  day 
after  day,  and  the  veranda  was  roped  to 
the  main  part  of  the  building  to  save  it. 
Never  before  had  the  river  bank  been 
touched  to  that  height  by  the  river  or  the 
ice.  It  was  difficult  to  understand  why 
such  conditions  should  be.  *It  was  evi- 
dent that  unless  something  were  done  to 


of  New  York  state  for  help.  He  directed 
the  state  department  of  public  works  to 
act.  This  sent  Assistant  State  Superin- 
tendent Kunzie  to  the  Niagara  frontier. 
He  had  had  previous  experience  with  ice 
jams,  but  not  in  such  a  river  as  Niagara. 
He  was  quick  to  act.  He  bought  several 
tons  of  dynamite,  and  that  night  it  was 
carried  across  country  on  wagons  to  Fort 
Niagara,  at  the  river's  mouth  on  the 
New  York  shore.  He  had  decided  that 
sandbars  at  the  mouth  of  the  river  had 
assisted  in  creating  a  jam — that  actually 
the  Great  Niagara  was  no  longer  finding 


WHERE  THE  GORGE  ROAD  EMERGED  FROM  THE  ICE-JAM. 


relieve    the    situation    much    property 
would  be  lost,  and  perhaps  lives,  too. 

John  A.  Merritt,  collector  of  the- Port 
of  Niagara,  called  the  attention  of  the 
United  States  War  Department  to  the 
seriousness  of  the  jam.  United  States 
engineers  were  instructed  to  report  on  it, 
but  did  nothing  of  moment.  Residents 
of  Lewiston  turned  to  Governor  Hughes 


its  way  to  Lake  Ontario.  The  gorge  had 
been  turned  into  a  reservoir.  Every 
minute  the  Falls  of  Niagara  was  deliver- 
ing into  this  reservoir  millions  of  gallons 
of  water  and  thousands  of  tons  of  ice. 

Blasting    was    begun    opposite    Fort 

Niagara.     Men  carried  the  explosive  out 

to  a  favorable  spot  on  the  ice  jam,  where 

it  was  sunk  in  the  mass,  there  all  of  sixty 
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feet  thick.     Lumber  and  timbers  were 
placed  over  the  mine  in  order  to  give 
force  to  the  dynamite  when  exploded. 
Next  morning  it   was  seen  that  the 


Icr-Jam  Crowding  Hotel  at  Lewiston. 
Forty  fcft  above  normal  water. 


river  was  again  traveling  its  old  route 
and  was  reaching  Ontario.  More  blast- 
ing was  done  the  next  two  days,  but  the 
river  from  this  time  on  did  the  greater 
part  of  the  task  of  clearing  away  the 


jam.     By  Sunday,  April  25,  a  channel 
had   been   split  through   the   ice   up   to 
Lewiston,  a  distance  of  seven  miles,  and 
as  the  ice  floated  away  on  the  revived 
currents    it    removed     the 
danger     from     about     the 
Lewiston     suspension 
bridge,    a    structure    orig- 
inally swung  sixty-five  feet 
above  the  water,  but  which 
in  the  time  of  this  jam  had 
every  one  of  its  guys  parted 
by  the  ice,  which  reached 
within  fifteen   feet  of   the 
deck.    It  was  feared  that  a 
sudden    rush    of    the    ice 
would     carry    the     bridge 
away.    When  the  river  was 
clear  of  ice,   the   Interna- 
tional   Railway    Company 
took    a    big    rotary    snow 
plow  to  Queenston,   Ont., 
to   remove   the   ice-deposit 
from  its  tracks  there,  this 
scene  of  a  snow^plow  work- 
ing   at    Niagara    in    May 
being  a  most  unusual  sight. 
The  total   damage  done 
by  the  jam  was  estimated 
at  over  one  million  dollars. 
But  more  impressive  than 
this  loss  is  the  new  ques- 
tion which  now  confronts 
engineers  as  to  the  safety 
line  in  the  Niagara  Gorge.     This  scenic 
spot  has  four  wonderful  bridges,  two  of 
which,  at  least,  were  endangered  by  the 
ice  jam,  while  the  power  plants  located 
there  alone  cost  millions  of  dollars. 


Woman 

Auld  Nature  swears  the  lovely  dears 
Her  noblest  work  she  classes, 

Her  'prentice  han'  she  trie4  on  man, 
And  then  she  made  the  lasses. 

—Burns. 
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BALLOON  BUILT  IN  SECTIONS 

IN  order  to  facilitate  the  transport  of 
*  airships,  e.  g.,  during  voyages  of  ex- 
ploration, and  in  warfare,  and  also  to 
allow  an  injured  balloon  to  be  conveyed 
back  to  its  shed  by  land,  a  German  in- 
ventor, Mr.  Weissenburger,  of  Offen- 
bach, suggests  the  use  of  composite  fold- 
ing airships  made  up  of  several  sections 
which  moreover  would  not  require  any 
large  halls  for  storing. 

The  model  of  such  an  airship  which 
has  been  recently  perfectly  consists  of 
eight  identical  sectional  balloons,  each 
of  which,  when  erected,  takes  the  shape 
of  a  cylinder  with  two  rounded  ends  that 
can  be  folded  down  umbrella-wise  by  a 
crank.  As  those  sections  are  combined 
to  a  composite  rigid  airship,  the  rear  cap 
is  turned  over  so  as  to  fit  round  the 
head  of  the  balloon  next  in  order.  Owing 
to  the  absolute  equality  of  those  sections, 
any  balloon  that  is  injured  can  be  readily 
exchanged  for  a  reserve  balloon,  the  gas 


compartment  and  frame  of  eath  section 
being  entirely  self-contained,  comprising, 
for  example,  identical  points  of  attach- 
ment for  the  rudder  and  gondola.  Owing 
to  this  construction  of  the  airship,  each 
sectional  balloon  can  further  be  used  by 
itself  as  a  captive  balloon  for  military 
purposes  or  as  a  racing  balloon.  In  the 
latter  case  the  frame  is  readily  removed. 
On  account  of  its  oblong  shape,  the  sec- 
tion then  is  quite  adapted  to  be  used  as 
a  small  dirigible  balloon  which,  after 
being  fitted  with  a  removable  motor, 
with  its  fixed  gondola,  is  able  to  sail  in 
any  direction  independently  of  the  direc- 
tion of  the  wind.  This  obviously  is  espe- 
cially advantageous  for  sporting  pur- 
poses and  in  warfare  for  fortress  service. 
A  sub-division  of  captive  balloons 
would  be  especially  advantageous,  allow- 
ing self-contained  individual  balloons  to 
be  carried  with  their  gas  charge  by  small 
army  detachments,  while  larger  detach- 
ments would  be  in  a  position  to  form  a 
large    airship    out    of    these    sectional 
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A  Section  in  Flight, 


balloons,  which  work  could  be  performed 
in  the  very  short  time  of  two  hours. 


TEAMING  IN  THE  MINING  COUNTRY 

'T'HE  difficulties  encountered  in  trans- 
^  porting  heavy  mining  machinery 
into  the  Montreal  River  and  Elk  Lake 
silver  mining  camps  in  the  Cobalt  Dis- 
trict in  Northern  Ontario  are  very  great. 
The  large  boiler  shown  in  the  illustration 


Hauling  Machinery  into  the  Cobalt  Mining  District,  Ontario, 
It  costs  $400  to  team  this  load  fifty  miles. 


is  mounted  on  double  bobsleighs,  and 
ten  horses  attached  to  it  by  heavy  chains, 
are  required  to  draw  it.  It  was  taken 
up  the  ice  on  the  Montreal  River  for 
some  fifty  miles.  The  contract  price  for 
teaming  it  to  that  point  was  four  hun- 
dred dollars. 

A  new  mining  district  is  now  being 
opened  up  at  Gowganda  Lake,  where 
several  rich  discoveries  of  native  silver 
are  reported  to  be  made. 

A  winter  road  is  now  being  constructed 
through  to  this  new  silver  camp  via  Elk 
River,  and  the  Canadian  Northern  Rail- 
way is  proposing  to  extend  their  line 
from  Sudbury  to  connect  with  the 
Temiskaming  and  Ontario  Railway  at 
Englehart. 

Jl 

ELECTRICITY  OPERATES 
GYROSCOPE 

pLECTRICITY  has  been  applied  to 
^-^  the  gyroscope  during  a  series  of 
demonstrations  of  the  machine's  action 
in  connection  with  a  monorail  car  driven 
upon  the  upper  side  of  a  single  stretched 
wire,  which  were  given  at  Columbia 
University  recently  by  Edward  Durand. 
The  apparatus  was  set  in  motion  by  the 
simple  switching  on  of  the  current  and 
rotated  at  a  constant  speed,  which  could 
be  regulated  as  desired. 

This  gyroscope  was  built  by  Charles 
E.  Dressier,  of  New  York,  who  invented 
and  constructed  the  first  electrically 
driven  gyroscope  ever  made,  fifteen 
years  ago,  in  a  laboratory  connected  with 
the  College  of  the  City  of  New  York. 
The  rotating  part  com- 
prises a  specially  con- 
structed annature  whose 
shaft  is  mounted  on  gim- 
bals so  that  the  rotating 
disk  can  take  any  position. 
The  inner  ring  of  the  gim- 
bal  is  composed  of  an  inner 
and  an  outer  ring,  insulated 
from  each  other  and  form- 
ing a  bipolar  field. 

Current  admitted  at  the 
posts  passes  up  through  the 
insulated  pedestal  and 
around  the  extreme  outer 
ring  to  the  inner  and  outer 
rings  of  the  bipolar  field, 
where     it     energ^izes     the 
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Electrically-Operated  Gyroscope. 

armature  and  thus  starts  it  to  rotat- 
ing. 

The  instrument  stands  12  inches  high, 
operates  with  1^  amperes  at  20  volts, 
and  can  be  run  from  a  110-volt  direct 
current  lighting  circuit  by  connecting  in 
series  with  a  50-candle  power  lamp. 

The  application  of  electricity  may 
prove  of  value  commercially. 


MORE  SUBMARINES  LAUNCHED 

'T'HE  Stingray  is  one  of  three  submar- 
*  ines  recently  launched  at  the  Fall 
River  ship  yards,  Quincy,  Mass.  It  is 
of  the  Holland  type,  and  measures  105 
feet  in  length.  The  vessel  gets  its  name 
from  the  stingray,  a  species  of  fish  that 
does  exactly  as  its  name  indicates, 
"stings."  It  is  a  significant  designation 
for  a  war  vessel. 


ODD  TYPE  OF  FLIER 

^O  flying  machine  of  the  heliocopter 
^^  type,  in  which  the  ascensional  and 
propelling  means  consist  of  one  or  more 
propellers  arranged  in  a  horizontal  or 
slightly  inclined  plane,  has  proved  more 
than  remotely  encouraging  in  tests,  still 
many  of  the  rapidly  growing  number  of 
flying  machine  experimenters  continue 
to  spend  their  efforts  in  this  direction. 
One  of  the  latest  heliocopter  productions 
is  that  of  the  Englishman,  Dupont,  which 
is  shown  in  the  accompanying  photor 
graph  on  the  following  page. 

The  machine  is  of  small  size  and  is 
driven  by  the  feet  of  the  operator,  who 
reclines  in  doubtful  comfort  and  star- 
gazes while  his  machine  alights  perhaps 
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A  Difficult  Position  for  an  Aeronaut. 

in  a  mud  pond.  Two  screw-like  pro- 
pellers with  canvas  blades  or  wings 
stayed  by  wires  are  mounted  on  vertical 
shafts.  The  forward  one  is  rotated  by 
means  of  a  bevel  gear  at  the  end  of  a 
shaft  that  is  chain-driven  from  the  main 
shaft  at  high  speed  through  the  agency 
of  multiplying  chains  and  sprockets. 
The  main  shaft  is  rotated  by  pedals  with 
ratchet  hubs,  like  the  star  and  kangaroo 
bicycles  of  some  twenty  years  ago. 

Evidently  the  photographer  was  in 
haste  to  get  a  scoop  on  this  remarkable 
invention,  for  no  means  of  driving  the 
rear  propeller  is  shown,  although  there 
seems  to  be  a  pulley  for  a  belt.  Fur- 
thermore, it  is  evident  that  the  inventor 
intends  to  provide  some  means  for 
changing  the  angle  of  inclination  of  the 
propeller  shafts,  in  order  to  give  the 
machine  forward  motion  after  it  has 
lifted  itself  clear  of  the  ground,  should 
his  expectations  in  this  regard  be  ful- 
filled. At  the  time  of  taking  the  pic- 
ture, however,  the  propeller  shafts  had 
to  be  held  upright  by  rope  stays  secured 
to  nails  driven  into  the  boxes.  As  it  is 
unlikely  that  the  inventor  purposes  to 
take  the  boxes  along  in  his  flights,  it  is 
clear  that  there  yet  remains  considerable 
to  do  before  the  machine  is  ready  to  fly. 


ELECTRO-MAGNET  FOR  HAND 
LIFTING 

I  ARGE  lifting  magnets  have  been 
*^  utilized  extensively  in  iron  and  steel 
works  to  great  advantage  in  the  hand- 
ling of  sheet  iron,  steel  plates,  etc. 

The  same  difficulty  arises  in  handling 
tacks,  nails,  bolts,  and  other  similar  ma- 


7^^^^  Serial  in  bulk,  and  the  mer- 
y^^^^l  chant  and  manufacturer 
have  found  the  hand  lifting 
electro-magnet  shown  in 
the  accompanying  illustra- 
tion a  great  convenience. 

This  magnet  weighs  but 
seven  pounds  and  is  capa- 
ble of  lifting  ten  to  fifteen 
times  its  own  weight,  with- 
out difficulty,  being  oper- 
ated on  an  ordinary  direct 
current  circuit  of  110  volts, 
the  current  being  supplied 
through  an  attachment 
plug  connected  to  any  incandescent  lamp 
socket. 

The  coils  are  energized  by  the  closing 
of  an  electric  circuit,  a  push  button 
being  mounted  on  the  top  of  the  magnet 
for  this  purpose,  operated  by  the  thumb. 
For  cleaning  chips  and  borings  out  of 
machinery,  this  device  is  of  a  great  serv- 
ice, and  for  removing  bolts,  nuts  or  tools 
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THE  LARGEST  CHRYSANTHEMUM  IN  THE  WORLD. 

It  is  10  feet  in  diameter,  contains  1.200  blossoms,  one  year's  ftrowth.    It  was  exhibited  at  the  New  York  Horticultural 

Society's  Flower  Show  held  recently,  where  it  was  awarded  the  Grand  Prize. 


dropped  into  places  otherwise  difficult 
of  access.  It  is  also  of  value  in  picking 
up  particles  of  iron  or  steel  from  tubs 
or  paint,  chemicals  or  other  liquids,  the 
two  poles  being  simply  immersed  in  the 
liquid. 

THE  RECORD  IN  SHIPS'  CABLES 

•T*  HE  great  increase  in  the  size  of  ocean- 
going  steamers  has  necessitated  vast 
improvements  in  the  manufacture  of 
cables  by  which  to  moor  and  tow  them, 
and  of  chains  for  the  mighty  anchors  at 
which  they  ride.  The  illustration  shows 
what  is  claimed,  and  probably  justly,  to 
be  the  thickest  cable  in  the  world.  It  is 
nearly  twenty-two  inches  in  circumfer- 
ence, 558  feet  long,  and  5,600  pounds  in 
weight.  Some  idea  of  the  dimensions 
may  be  gathered  from  the  picture  by 
comparison  with  the  man  standing 
alongside  of  the  cable. 

Such  a  cable  as  this  would  astonish 
the  mariners  of  half  a  century  back,  and 
to  the  sailors  of  Columbus'  time  it  would 
seem  incredible. 


A  Ship's  Cable  Said  to  Be  the  Largest  in 
Existence. 
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Effective  Treatment 

Asked  the  Progressive  Woman  of  the 
Beauty  Culturist:  "Don't  you  think  women 
should  exercise  the  suffrage?" 


"Certainly.  My  method  will  increase  it  two 
inches." — Puck. 

Very  Remote  Connection 

"Are  you  related  to  Barney  O'Brien?" 
Thomas  O'Brien  was  once  asked. 

"Very  distantly,"  replied  Thomas.  "I  was 
me  mother's  first  child — Barney  was  th'  sivin- 
teenth." — Everybody's. 

He  Earned  the  Girl 

"Colonel,"  asked  the  beautiful  girl,  "when 
was  the  most  trying  moment  of  your  life?" 

"It  was  when  I  went  to  my  wife's  father 
for  the  purpose  of  asking  him  to  let  me  have 
her.  He  was  very  deaf  and  I  had  to  explain 
the  matter  before  twenty  cXcvks." -^Chicago 
Record-Herald. 

Jl 
Dldn*t  Mind  If  She  Did 

MiLO— "We'll  have  to  hurry,  dear.  Do  you 
mind  being  pressed  for  time?" 

MiLLicENT — "For  time?     Oh,  no— nor  even 
for  eternity." — Cornell  Widow. 
Jl 
She  Meant  WeU 

She  (effusively) — "How  nice  it  is  to  have 
met  you  again  after  all  these  years,  my  dear 
Captain  Burlington." 

He — "Major  now !  That  was  ten  years  ago, 
you  know." 

She  (still  more  effusively) — "How  time 
flies!  Well,  congratulations  and  good-bye. 
/  hope  you'll  be  a  General  when  next  we 
meet." — Punch, 

S62 


Helping  the  Weak 

A  BIG  negro  and  a  small  Italian  were  sawing 
a  large  timber,  for  the  Philadelphia  subway, 
with  a  heavy  crosscut  saw,  each  in  turn  pulling 
it  back  and  forth.  A  pugilistic  Irishman 
stoppned  to  watch  the  operation.  In  a  minute 
he  hit  the  negro,  saying:  "Give  the  saw  to 
the  little  fellow  if  he  wants  it."— CiVc/^. 


A  Chicago  Cinderella 

Miss  Pianist — "I  once  tried  playing  in  our 
church  but  my  feet  were  not  large  enough  to 
manage  the  pedals." 

Mr.  Softleigh — "My!  It  must  have  been  a 
big  organ." — Bohemian. 

Jl 

Love*s  Change  of  Costume 

He — "In  olden  times  women  disappointed 
in  love  used  to  don  nuns*  garbs.** 

She — "Yes,  but  the  styles  have  changed. 
Nowadays  they  go  into  breach  of  promise 
suits.*' — Bohemian  Magazine, 


The  Cause  of  War 

The  fair  young  debutante  was  surrounded 
by  an  admiring  crowd  of  officers  at  the 
colonel's  ball.  Mama  was  standing  near  by, 
smiling  complacently  at  her  daughter's  social 
success.  The  discussion  was  over  the  quarrel 
of  the  day  before  between  two  brother  of- 
ficers. 


"What  was  the  casus-hellif**  asked  the  fail 
debutante. 

"Maud!"  exclaimed  mama,  in  a  shocked 
voice,  "How  often  have  I  told  you  to  say 
stomach  r'Success^Mj^^^Hf^^         ^^ 
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A  Literary  Evening 

As  Jones  wended  his  uncertain  way  home- 
ward he  pondered  ways  of  concealing  his 
condition  from  his  wife.  "1*11  go  home  and 
read,"  he  decided.  "Whoever  heard  of  a 
drunken  man  reading. a  book?" 

Later  Mrs.  Jones  heard  a  noise  in  the 
library.  "What  in  the  world  are  you  doing 
in  there?"  she  asked. 

"Reading,  my  dear,"  Jones  replied  cheer- 
fully. 

"You  old  idiot!"  she  said  scornfully,  as  she 
looked  in  at  the  library  door,  "shut  up  that 
valise  and  come  to  bed." — Success  Magazine. 

No  Right  to  the  Term 

An  Episcopal  minister,  who  had  but  're- 
cently moved  to  a  small  town  in  the  Pennsyl- 
vania coal  regions,  passed  two  youngsters  on 
the  street. 

"Good  morning.  Father,"  said  one  of  them, 
misled  by  the  clerical  garb. 


"Don't  you  know  nutt'n?"   said  the  other, 
contemptuously,  when  the  minister  was  past. 
'"Dat  guy  ain't  no  father.    Why,  he's  married 
an'  got  two  kids!" — Everybody's, 
J» 
Why  She  Cut 
Father — "I  saw  you  in  your  sheath  gown 
yesterday.    How  could  you  cut  such  a  figure?" 
Daughter — "I    had    to,    father.     You    see, 
hips  are  bad  form." — Harvard  Lanupoon, 

Breaking  the  Ne'ws 

Marion,  who  had  been  taught  to  report  her 
misdeeds  promptly,  came  to  her  mother  one 
day,  sobbing  penitently. 

"Mother,  I^I — broke  a  brick  in  the  fire- 
place." 

**Well,  that  is  not  very  hard  to  remedy. 
But  how  on  earth  did  you  do  it,  child?" 

"I  pounded  it  with  father's  watch."— 5'«f- 
cess  Magazine, 

Jl 
Willing  to  Be  Unobtrusive 

Possible  Employer— "But  we  are  slack  our- 
selves. If  I  found  you  anything  to  do  it 
would  be  taking  work  from  my  own  men." 

Applicant— "The  little  I  should  do  wouldn't 
'arm  nobody,  guv'nor." — Bystander, 

The  Difficulty 

"What  sorter  confuses  me,"  said  IJncle 
Eben,  "is  dat  after  I  gits  a  lot  of  advice  I's 
got  to  go  around  an'  git  a  lot  mo'  advice 
^out  which  advice  I's  g'ineter  take." — Wash- 
ington Star, 


A  La  Directoire 

Beggar — "My  dear  lady,  I  am  without  either 
petticoat  or  corset. 

Dear  Lady — "The  same  as  I.  It  is  the 
latest  fashion." — Journal  Amusant, 

Proper  Interpretation 

In  answer  to  the  question,  "What  passages 
in  Holy  Scripture  bear  upon  cruelty  to  ani- 
mals?" one  boy  said:  "Cruel  people  often 
cut  dogs'  tails  and  ears,  but  the  Bible  says, 
'What  God  hath  joined  together  let  no  man 
put  asunder.*" — Christian  Register,' 
Jl 
A  Too  Modern  Improvement 

Mr.  Martin— "Mr.  Miller  is  after  findin* 
out  why  his  cow  went  dry." 

Miss  Hogan — "An'  phwat  was  it?" 

Mr.  Martin — "His  bye,  Willie,  milked  the 
poor  crajrture  wid  wan  of  thim  newfangled, 
dust-suckin'  machines !" — Puck, 
Jl 
Rural  Philosophy 

"EzRY,"  said  Farmer  Hay,  "I  see  that  since 
ye  have  come  back  from  college  ye  wear  yer 
hair  spliced  right  down  the  middle.  Now, 
hyur's  all  I  have  to  say:  If  ye  expect  ter 
feed  out  o*  my  trough,  ye  got  to  let  your 
mane  fall  on  one  side." — Puck, 
JH 
Fortunate 

Cook — "Taylor  was  always  a  fortunate  man, 
but  doesn't  it  seem  wonderful  that  his  luck 
should  stay  with  him  to  the  very  last?" 

Raleigh — "How  was  that?" 

Cook — "He  was  operated  on  for  the  re- 
moval of  a  pearl  which  he  had  accidentally 
swallowed  while  eating  oysters,  and  when 
the  pearl  was  examined  it  was  found  to  be 
valuable  enough  to  pay  for  both  the  operatioif 
and  the  funeral."— TiZ-Bj/j. 
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FRENCHMAN  INVENTS  NEW 
TORPEDO 

OOME  highly  interesting  experiments 
^  were  recently  carried  on  in  the  har- 
bor of  Antibes,  France,  with  a  new  auto- 
dirigible  torpedo,  the  secret  of  which  is 
guarded  with  the  utmost  care.  It  is  only 
known  that  this  torpedo  is  driven  by 
means  of  electric  storage  batteries,  car- 
ried in  a  compartment  located  under  the 
torpedo  proper.  The  upper  part  of  the 
device  which  shows  above  the  water 
carries  two  small  masts,  which  act  as 
antennae  of  a  wireless  telegraph  system. 
By  a  suitable  connecting  mechanism,  the 
Hertzian  waves  acting  on  these  feelers 
are  transmitted  to  two  governors,  and 
likewise  to  the  battery  of  accumulators, 
so  as  to  provide  for  the  starting  and 
stopping  of  the  device,  and  to  produce 
the  explosion  at  what  is  considered  the 
fitting  moment. 

A  man-of-war  can  carry  three  or  four 
of  these  auto-dirigible  Jorpedoes,  plac- 
ing them  in  the  water^at  the  point  of 
attack,  and  start  these  terrible  weapons 
scouring  the  sea  in  the  vicinity.     They 


The  New  Auto-Dirigible  Torpedo  in  Test  at  Antibes. 
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become  all  the  more  terrible  from  the 
fact  that  their  length  does  not  exceed 
six  feet,  rendering  them  almost  invisible 
to  the  enemy — they  travel  at  high  speed, 
and  their  sudden  attack  serves  all  the 
more  to  dismay  the  crews  of  the  enemy, 
whose  nerves  are  kept  strung  to  high 
tension  by  the  possibility  of  entirely  un- 
foreseen danger. 

Ji 

HOW  KING  EDWARD  TRAVELS 
LJEREWITH  is  illustrated  the  new 
*  *  saloon  train  recently  built  for  the 
use  of  the  King  of  England.  It  is  con- 
structed of  teak,  with  a  steel  under- 
frame. 

Beginning  at  one  end,  the  saloon  is 
divided  as  follows:  Entrance  balcony, 
smoking  room,  day  saloon^  combination 
bed  and  dining  room,  dressing  room, 
attendant's  compartment. 

The  balcony  is  panelled  with  richly 
figured  teak  and  has  a  white  panelled 
ceiling.  The  smoking  room  is  10  feet 
long  and  decorated  in  Jacobean  style. 
The  walls  are  of  oak  inlaid  with  box- 
wood and  dark  pollard  oak.  The  furni- 
ture consists  of  two  arm- 
chairs and  a  large  settee, 
upholstered  in  reindeer 
plush  hide.  The  fittings 
are  of  oxidized  silver.  The 
day  saloon,  which  is  17j4 
feet  long,  is  in  Louis  XVI 
style,  and  the  walls  are  of 
highly  polished  sycamore 
inlaid  with  trellis  lines  of 
pewter  and  light  mahog- 
any. The  furniture,  which 
is  of  light  French  mahog- 
any inlaid  with  pewter  and 
box,  upholstered  with  silk 
brocade,  consists  of  two 
arm-chairs,  a  large  settee 
and    four    smaller    chairs. 
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There  is  also  a  writing  table  which  is 
fitted  with  adjustable  shaded  electric 
lights.  The  use  of  pewter  is  a  revival 
of  an  old  French  method,  which  has  a 
very  pretty  eflfect  in  conjunction  with 
mahogany. 

Both  the  day  and  smoking  rooms  are 
lighted  by  rows  of  tubular  electric  lamps, 
concealed  behind  the  cornices  on  each 
side,  giving  a  very  soft  and  restful  light. 
There  are  also  corner  brackets  in  the 
smoking  room,  and  handsome  gilt  wall 
brackets  in  the  day  compartment,  the 
lights  in  the  latter  being  shaded  with 
hand-painted  silk  screens. 

The  combination  bed  and  dining  room 
is  14  feet  long,  and  the  walls  are  panelled 
and  enamelled  white ;  the  furniture  being 
in  mahogany  inlaid  with  kingwood,  and 
covered  with  fine  old  rose  colored  silk 
damask  with  green  silk  embroidered 
cushions.  When  used  for  day  journeys 
the  bed  is  taken  out  and  the  compart- 
ment is  converted  into  a  dining  room. 
The  dressing  room,  which  is  8  feet  long, 
is  panelled  and  enamelled  white. 


Writing  Tablk  in  King  Edward's  Coach. 

Next  to  the  dressing  room  is  the  lava- 
tory, the  floor  of  which  is  covered  with 


ONE  OF  KING  EDWARD  VII*S  NEW  TRAVELING  COACHES. 


View  in  saloon. 
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inlaid  cork  parquet  flooring,  and  the 
walls  are  of  fine  Italian  Cippoline  marble 
cross-banded  with  white  statuary  marble. 
The  attendant's  compartment  is  fitted  up 
with  electrically  heated  kettles,  urns,  etc., 
and  a  switch  board  for  controlling  the 
lighting  and  heating  of  the  carriage. 

In  order  to  give  uniformity  of  effect 
the  whole  of  these  rooms,  with  the  ex- 
ception of  the  attendant's  compartment, 
are  carpeted  alike  with  a  fine  plain 
Saxony  old  rose  carpet,  and  all  curtains 
and  blinds  are  of  soft  green  silk  with 
white  silk  embroidery. 

In  addition  to  electric  radiators  the 
saloon  is  heated  by  means  of  warmed  air, 
which  is  delivered  into  the  various  com- 
partments through  ducts  from  electric 
blowers  situated  in  the  attendant's  com- 
partment. Ventilation  is  also  afforded 
in  the  same  way,  and  the  air  from  the 
roof  ventilators  is  extracted  by  means  of 
electric  exhausters. 

In  addition  to  the  saloon  for  the  King, 
two  special  saloons  have  been  constructed 
for  his  suite  and  friends,  which  are  vesti- 
buled  on  to  the  royal  saloon.  The  parti- 
tions are  so  arranged  that  each  of  the 
saloons  can  be  made  into  four  bedrooms. 


A  Wooden  Riflr  Wound  with  Ropb. 


Wooden  Gun  Fortified  with  Leather. 

STRANGE  MODERN  CANNON 

W^HEN  the  Americans  gained  the 
^  Philippines,  after  fighting  first  the 
Spaniards  and  then  the  Filipinos,  they 
found,  in  the  possession  of  the  natives, 
some  very  interesting  modem  cannon. 
Though  modern — that  is  to  say,  of 
recent  manufacture — ^they  were  ex- 
traordinarily primitive;  such  cannon,  in 
fact,  as  might  have  been  built  experi- 
mentally in  Europe  during  the  Middle 
Ages,  at  the  time  when  gunpowder  was 
newly  invented.  Some  of  them  were 
made  of  logs  hollowed  out  and  wound 
with  many  yards  of  hempen  rope.  Others 
were  of  wood,  likewise,  but  covered  with 
leather  to  keep  them  from  bursting  when 
fired. 

'  It  seems  almost  unbelievable  that 
cannon  so  primitive  could  be  made  for 
war  purposes  in  these  later  days.  But 
doubtless  the  Filipinos  have  many  like 
them  in  their  possession  still — ^just  such 
as   those    shown    in   the    accompanying 
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GIGANTIC  TELESCOPE  AT  TREPTOW.  NEAR  BFRLIN. 
It  has  a  lonsTth  of  about  70  feet. 


photographs  of  guns  captured  by  the 
American  troops  during  the  war  of  con- 
quest which  the  United  States  was  com- 
pelled to  wage  in  the  archipelago. 


road.  Tradition  has  it  that  the  Indians 
once  either  fastened  two  oak  saplings 
together  at  the  top,  or  bent  a  single 
sapling  double  and  inserted  the  top  in 


NEW  EYE  TO  STUDY  THE  SKIES 

AT  the  new  astronomical  observatory 
^^  at  Treptow,  near  Berlin,  Germany, 
the  gigantic  telescope  shown  in  the  ac- 
companying photograph  was  recently  in- 
stalled. It  has  a  length  of  about  seventy 
feet,  and  presents  the  appearance  of 
some  huge,  newly  improvised  coast  de- 
fease gun. 


TREES  UNITE  AS  ONE 

A  NOTHER  freak  tree  has  come  to  the 
^^  fore.  Three  miles  out  from  the  little 
city  of  West  Newton,  Pennsylvania, 
stands  the  original  of  the  freak  white 
oak  tree  shown  in  the  photograph.  The 
straight  trunk  of  this  tree  stands  on  the 
farm  of  Mr.  Christopher  Pore,  while  the 
curved   trunk   is   planted   in   the   public 


Oak  Saplings  That  ^j^xiSd^i 
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the  ground,  in  order  to  form  the  frame- 
work of  a  wigwam,  and  that  the  parts 
eventually  grew  together  in  the  form 
shown.  The  tree  seems  to  be  perfectly 
sound,  and  the  "oldest  inh^itant"  can 
not  remember  the  time  when  it  was  not 
there. 


WATER  CONTROLLER  FOR 
IRRIGATED  REGIONS 

TTHE  control  of  the  supply  of  water 
*  upon  farm  lands,  its  distribution  at 
will  and  at  the  season  when  its  need  is 
greatest,  is  claimed  as  a  discovery  by  the 
irrigation  promoters  of  the  West,  and 
there   seems   to  be   something   in   their 


Huntley  Head  Gates.  10  Miles  East  of  Billings  on  Yellowstone 
River. 


claim,  when  the  facts  of  big  crops  are 
considered. 

It  is  difficult  to  convince  the  farmer  of 
the  humid  states  of  the  possibilities  of 
rich  soil,  where  there  is  an  abundant 
water  supply  and  where  the  application 
of  the  water  is  controlled.  It  is,  in  effect, 
the  prevention  of  drought,  the  control  of 
the  rainfall,  the  clouds  and  the  seasons. 
When  the  difficulties  of  the  average 
farmer  have  been  removed  there  is  one 
great  advantage  enjoyed  by  the  irrigator 
over  his  brother  who  relies  upon  rain- 
fall. This  is  in  the  fertilizing  value  of 
the  water  from  the  stream  which  is  fed 
by  mountain  snows  and  springs.  .  The 
water  used  for  irrigation  always  contains 


more  or  less  solid  material  both  in  solu- 
tion and  suspension,  a  considerable  por- 
tion of  which  is  composed  of  fertilizing 
elements.  So  the  process  of  irrigation  al- 
ways adds  more  or  less  fertilizing  ma- 
terial to  the  land,  and  in  many  parts  of 
the  world,  this  has  been  found,  year  after 
year,  and  century  after  century,  to  meet 
the  needs  of  the  most  intensive  farming. 
When  this  is  understood  and  the  further 
fact  that  the  fertilizing  element  in  the 
soil  of  irrigated  regions  is  not  dissolved 
and  carried  away  by  excessive  rains,  as 
in  the  humid  regions,  explanation  of  the 
value  of  the  former  need  not  be  sought 
farther. 
The  photograph  reproduced  herewith 
shows  the  control  gates  on 
the  irrigation  canal  of  one 
of  the  important  projects  in 
the  valley  of  the  Yellow- 
stone River.  Here  the 
waters  are  controlled  en- 
tirely at  the  will  of  the  op- 
erators and  at  the  needs  of 
the  land  over  which  the 
system  operates.  A  recent 
record  from  this  immedi- 
ate region  is  interesting. 
Alfalfa  produces  from  five 
to  seven  tons  per  acre  from 
three  cuttings,  and  on  ac- 
count of  its  forage  value  is 
one  of  the  most  important 
and  valuable  crops  kno^^^^, 
and  also  because  it  is  used 
like  clover  and  peas  as  a 
crop  in  rotation  with  grain 
or  sugar  beets,  to  restore  the  fertility  of 
the  soil.  Billings,  Montana,  is  one  of  the 
greatest  primary  fat  sheep  and  wool  ship- 
ping points  in  the  world.  There  is  at  pres- 
ent an  extensive  free  range  on  both  sides 
of  the  Yellowstone  River  which  is  util- 
ized by  many  stockmen.  Large  yields. of 
grain  are  common  in  this  valley  where 
proper  rotation  of  crops  is  observed. 
After  plowing  up  alfalfa  land,  a  yield  of 
ninety  to  one  hundred  bushels  of  oats  per 
acre,  weighing  forty  to  forty-five  pounds 
per  bushel,  is  not  uncommon.  New  oats 
bring  about  ninety  cents  per  hundred 
pounds,  the  price  often  rising  to  $1.50  in 
the  spring.  Seed  oats  are  now  selling  for 
about  $1.75  to  $2  per  hundred  pounds. 
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THE  FASCINATION  OF  THE  MOTORCYCLE 


By  EARLE  L.  OVINGTON 

President  Federation  of  America  Motorcyclists. 


lENTION  the  motoi- 
cycle  and  the  average 
individual  has  in  mind 
a  machine  making  a 
noise  like  a  gatling 
gun,  surmounted  by  a 
rider  clothed  in  leather 
and  covered  with  dust 
from  head  to  foot. 

Yet  the  motorcycle  does  not  need  to  be 
noisy  nor  the  rider  an  object  of  con- 
tempt. There  are  machines  on  the  mar- 
ket today  that  cannot  be  heard  when  fifty 
feet  away,  and  the  tan  colored  cravan- 
ette  suit,  that  does  not  show  the  dust, 
may  replace  the  hideous  leather  gar- 
ment. 

In  the  last  two  years  the  motorcycle 
has  been  brought  to  such  a  high  state 
of  perfection  that  it  is  now  one  of  the 
most  reliable  and  convenient  means  of 
locomotion.  It  offers  the  cheapest  and 
most  rapid  means  of  covering  modern 
distances,  while  as  a  sport  motorcycling 
takes  first  place,  not  only  on  account  of- 
the  wonderful  exhilaration  produced  by 
moving  rapidly  through  the  air  without 
muscular  effort,  but  on  ac- 
count of  the  fascination  of 
the  little  two  -  wheeled 
vehicle  itself. 

Some  extraordinary 
speed  records  have  been 
made  on  the  motorcycle. 

One  hundred  miles,  in- 
cluding three  stops,  in  97 
minutes  59  3-5  seconds, 
ridden  by  Jake  DeRosier 
on  a  motorcycle  at  Los 
Angeles,  April  18,  is  one 
of  the  most  extraordinary 
performances  ever  seen, 
and  there  are  few  if  any 
records  equaling  it  by  any 
power  propelled  vehicle. 
The  entire  distance  was 
made  on  one  machine  and 


one  stop  was  necessary  to  replenish  the 
supply  of  gasoline  and  oil,  while  two 
other  stops  were  made  on  account  of  the 
physical  suffering  of  the  rider,  the 
whole  amounting  to  probably  three  or 
four  minutes  of  the  total  time. 

DeRosier  made  an  easy  start,  and  did 
not  take  the  lead  until  nearly  20  miles 
were  ridden,  but  from  that  point  to  the 
end  of  the  race  he  was  never  headed, 
and  most  of  the  miles  would  probably 
be  found  to  be  world's*  records,  as  well 
as  the  100  miles,  if  the  scoring  was 
properly  recorded. 

The  first  hundred-mile  race  ever  rid- 
den in  America  was  at  Philadelphia  on 
October  10,  in  which  Kellogg,  riding 
under  adverse  circumstances,  on  a  soft 
dirt  track,  covered  a  distance  of  100 
miles  in  125  minutes  5  4-5  seconds.  The 
second  race  of  this  distance  was  won  by 
Robert  Stubbs  at  Birmingham,  Alabama, 
in  107  minutes  44  seconds.  This  was 
also,  like  the  previous  one,  ridden  on  a 
flat  dirt  track. 

But  probably  the  average  individual 
would  not  care  to  race. 
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AUTOMATIC  ELECTRIC  CROSSING  GATE  NEAR  MONTREUX,  SWITZERLAND. 


NEW  AUTOMATIC  CROSSING  GATE 

By  J.  B.  VAN  BRUSSEL 


lEAR  Montreux, 
in  Switzerland,  upon  the 
Montreux  -  Berne- 
Oberland  electric  rail- 
way line  a  new  auto- 
matic gate  was  recently 
installed.  The  device 
is  so  designed  that 
when  a  car  approaches  the  crossing,  elec- 
trical apparatus  lowers  the  barriers 
across  the  roadway,  and  when  the  train 
has  passed  raises  them  by  an  inverse 
action  of  the  mechanism.  Thus  there  is 
no  need  for  a  watchman  at  the  crossing, 
for  the  apparatus  gives  the  required 
security  while  less  expensive  to  maintain. 
The  apparatus  was  first  designed  for 
lines  using  an  overhead  trolley.  How- 
ever, with  modifications,  the  device  can 
be  also  applied  to  steam  railroads,  pro- 
viding a  source  of  current  is  available  at 
the  crossing. 

The  barrier  itself  is  a  long  pole  low- 
ered across  the  roadway.  A  vertical 
channel-iron  carries  on  the  cast-iron 
bracket  all  the  driving  mechanism,  in- 
cluding the  motor,  resistance  coils  and 

SJO 


rheostat.  The  motor  drives  a  large  gear- 
wheel fitted  to  a  conical  drum  with  a 
spiral  groove  for  winding  the  cable.  The 
end  of  the  shaft  serves  as  the  suspension 
point  for  one  end  of  the  cable,  which 
passes  around  the  pulley  on  the  hori- 
zontal bar.  Below  and  parallel  to  tlie 
axis  of  the  drum  is  a  spring  brake. 

The  near  end  of  the  barrier  bar  which 
carries  the  counterweight  is  made  of 
channel  iron,  while  the  barrier  itself  is  a 
timber  of  light  pine  treated  by  creosoting. 
The  counterweight  is  a  cast-iron  frame 
made  to  hold  different  iron  weights  for 
balancing  bars  from  ten  to  thirty  feet  in 
length.  At  the  pivot  of  the  bar  is  a  drum 
on  which  is  wound  a  cable  which  crosses 
the  track  over  a  set  of  pulleys  and  oper- 
ates the  swinging  bar  on  the  other  side 
of  the  track.  To  protect  the  driving 
mechanism  from  the  weather  it  is  covered 
by  a-  light  housinp-  which  can  be  readily 
removed.  Incandescent  lamps  and  an 
electric  bell  are  used  as  visible  and  audi- 
ble signals.  The  current  is  supplied 
through  the  contact  of  the  bow  trolley 
with  an  auxiliary  wire.    ^  ^ 
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HOW  A  PLOW  WAS  USED  TO  DIG  UNDER  WATER. 


PLOWING  A  WATERWAY 

By  M.  M.  HUNTING 


yy<pf>^yg  HR  expense  connected 
^^^<^^S^  with  excavation  in  the 
forming  of  canals  and 
other  waterways  has 
always  been  a  tremen- 
^r^CY*>v->^ffiS  ^^"^  obstacle  in  the 
iSSE^S^C  ^^y  ^^  ^^^  engineer 
attempting  such  work. 
In  northern  Colorado,  however,  an  in- 
novation in  the  way  of  canal  cutting  was 
recently  introduced.  An  outlet  to  Boyd 
Lake  reservoir  was  required,  and  the 
engineer  in  charge,  Mr.  C.  B.  Greeley, 
took  advantage  of  the  submerged  plow 
idea  together  with  running  water,  and 
not  only  was  the  outlet  very  successfully 
completed,  but  the  cost  of  the  undertak- 
ing, which  would  have  been  prohibitive 
by  any  other  means,  was  reduced  to 
about  one-fourth  the  cost  by  other 
methods. 


The  work  was  started  by  first  digging 
two  trenches  one  rod  apart,  each  trench 
being  about  four  or  five  feet  deep  and 
thirty  inches  wide.  A  pole  forty  feet 
in  length  was  then  mounted  upon  two 
wagon  wheels  and  to  each  end  of  this 
pole,  upon  opposite  sides  of  the  trenches, 
teams  were  hitched  for  the  purpose  of 
drawing  a  plow  attached  to  the  center 
of  the  pole  and  set  in  the  ground  be- 
tween the  two  trenches. 

As  soon  as  the  surface  earth  had 
been  loosened,  water  was  turned  on  from 
the  upper  end  of  the  outlet,  and  immedi- 
ately the  free  earth  was  carried  by  the 
swiftly  moving  water  toward  the  oppo- 
site end  of  the  trench.  The  plowing 
was  continued  until  the  entire  core  or 
the  ground  between  the  two  trenches 
was  carried  away  and  deposited  upon  the 
bottom  land  over  which  the  water  flowed. 
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View  insidh  the  Completed  Tunnel. 

The  course  of  the  plow  was  controlled 
by  ropes  fastened  to  the  handles  of  the 
plow  and  held  in  position  by  two  men  sta- 
tioned on  opposite  sides  of  the  ditch.  As 
the  ditch  deepened,  the  bed  became  un- 
even, and  a  spring-tooth  harrow  was 
substituted  as  the  occasion  demanded 
and  did  excellent  service  in  leveling  the 
bed. 

The  water,  which  during  this  time  was 
the  means  of  carrying  away  the  loosened 
earth,  did  double  duty,  for  it  not  only 
acted  as  transport  for  the  escaping  dirt, 
but  was  sold  to  the  owners  of  the  sur- 
rounding bottom  lands  for  the  purpose 
of  irrigation.  In  this  way  a  snug  source 
of  income  was  realized  and  this  revenue 
helped  in  defraying  the  expense  of  the 
project,  as  the  price  obtained  was  $7.00 
per  day  per  second  foot,  or  about  $80.50 
per  million  cubic  feet. 


The  loose  earth  carried  off  by  the 
water  over  the  bottom  land  improved 
this  ground  immensely,  as  it  served  for 
the  filling  of  hollows  and  the  general 
leveling  of  the  entire  section.  The  canal 
in  all  is  about  two  miles  long  and  ex- 
tends through  very  valuable  farming 
land  and  it  was  greatly  to  the  advantag[e 
of  all  concerned  to  carry  the  material 
out  by  sluicing  and  deposit  it  where  it 
was  needed,  instead  of  piling  it  upon 
the  banks  of  the  cut  to  the  great  injury 
of  the  land  adjoining. 

The  cut  is  connected  to  Boyd  Lake 
reservoir  by  a  concrete  tunnel  three 
hundred  feet  long.  This  tunnel  is  thirty 
feet  underground  and  was  a  very  diffi- 
cult piece  of  engineering  work,  as  it  is 
under  heavy  gravel  which  at  the  time 
was  filled  with  water.  At  the  head  of 
the  tunnel  is  a  concrete  headgate  tower 
thirty-eight  feet  in  height.  The  gate 
itself  is  equipped  with  bronze  roller 
bearings  and  when  closed  shuts  the  water 
out  of  the  tunnel  and  the  valve  chamber 
also.  The  illustration  shows  a  flashlight 
photograph  of  the  tunnel  just  before  it 
was  accepted  by  the  owner,  Mr.  B.  D. 
Sandborn  of  Greeley,  Colorado,  from  the 
contractors.  The  tunnel  and  equipment 
cost  in  all  about  $17,000. 

When  the  sluicing  of  the  waterway 
was  commenced,  the  lake  in  question  had 
a  water  surface  of  three  and  one-half 
miles  long  and  one  mile  wide.  After 
two  months  of  sluicing  the  water  low- 
ered three  and  one-half  feet,  that  is  to 
say,  about  250,000,000  cubic  feet  of 
water  passed  through  the  cut. 

During  the  months  of  July  arid  August 
the  water  supply  in  the  streams  and  res- 
ervoirs of  Colorado  becomes  quite  low, 
and  the  question  of  water  for  irrigating 
purposes  would  become  more  or  less 
of  a  riddle  were  it  not  for  the  streams 
flowing  from  the  snowcapped  peaks  of 
Estes  Park.  The  new  tunnel  and  outlet 
described  above  have  added  greatly  to 
the  water  supply  of  the  locality  and  will 
be  the  means  of  transforming  into  fer- 
tile fields  what  otherwise  would  remain 
barren  wastes  owing  to  the  lack  of 
water. 
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INSTRUMENT  FOR  TESTING  HARDNESS 


By  I.  F.  SPRINGER 


I NE  of  the  most  im- 
portant of  all  metallic 
Oljji  properties  is  that  of 
*2^  hardness.  But  until  the 
^  last  few  years  there  has 
^  been  no  very  reliable 
method  to  measure  it. 
True,  we  have  been 
using  files  for  time  out  of  mind.  But 
even  if  we  grant  that  the  file  gives  accu- 
rate information,  we  have  no  means  of 
estimating  small  differences  in  hardness. 
However,  of  late  years,  several  methods 
have  come  to  the  front.  One  of  the  best 
of  these  is  the  process  of  the  scleroscope. 
This   instrument   is  the   invention   of 


Mr.  A.  F.  Shore.  One  method  of  using 
this  device  is  to  mount  it  on  a  swing- 
ing bracket.  The  glass  tube  is  open 
at  the  bottom.  A  tiny  hammer  of 
exceedingly  tough  and  hard  steel  fits  in 
the  bore.  It  is  pointed  at  the  lower  end. 
The  operation  of  testing  a  specimen  is 
carried  out  by  placing  the  metal  to  be 
tested  below  the  lower  end  of  the  tube. 
The  rubber  bulb  at  the  top  is  used 
to  draw  the  little  hammer  up  by  a  suck- 
ing action.  The  hammer  is  held  by  a 
suitable  catch  until  the  moment  of  test- 
ing. A  hook  at  the  left  side  near  the 
top  is  pressed  down  and  the  lower  bulb 
is    compressed.     The    hammer    is    now 
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free  to  fall  and  strike  the  specimen  with 
its  point.  Of  course,  the  tube  should  be 
in  a  vertical  position.  Whether  this  is 
the  case  may  be  determined  by  a  rod 


I'ESTING  THE  HARDNESS  OF  MbTALS. 

placed  at  the  right  of  the  tube.  It  is  really 
a  plumb  rod,  swinging  freely  from  the 
upper  end  and  free  at  the  bottom.  The 
hammer,  though  small,  strikes  its  blow 
with  a  point  so  small  that  the  impact  is 
calculated  at  75,000  pounds  per  square 
inch.  This  is  beyond  the  elastic  limit  of 
most  metals.  Consequently,  the  blow 
struck  makes  a  permanent  displacement 
of  metal. 

Now  when  the  impact  is  made  there 


is  resistance  to  it,  although  not  sufficient 
to  avoid  permanent  deformation.  This 
resistance  manifests  itself  in  causing  a 
rebound  of  the  hammer.  A  scale  read- 
ing from  0  to  140  is  arranged  to  the  rear 
of  the  tube,  and  furnishes  a  means  of 
measuring  the  amount  of  the  rebound. 
In  this  way  a  number  is  obtained  which 
represents  the  energy  of  resistance  at  the 
moment  when  the  elastic  limit  is  ex- 
ceeded. This  appears  to  be  just  about 
what  we  mean  by  hardness. 

The  base  and  upright  in  this  mechanism 
furnish  an  attractive  method  of  mount- 
ing the  instrument.  Further,  the  essen- 
tials of  the  device  may  be  totally  disen- 
gaged from  all  arrangements  for  mount- 
ing. The  scleroscope  may  then  be  used 
with  convenience  in  testing  parts  of  ma- 
chines without  removal.  It  may  be  added 
that  the  instrument  is  adapted  to  test  the 
hardness  of  metals  in  general. 

It  is  interesting  to  note  the  degrees  of 
hardness  shown  by  various  metals — and 
indeed  by  the  same  metal  under  different 
conditions.  Thus  lead  causes  a  rebound 
of  but  2  spaces.  However,  hammered 
lead  has  a  hardness  of  3.  Babbit  metal 
varies  from  4  to  9  or  10.  Copper,  un- 
compressed is  6  hard;  but  compressed, 
its  hardness  rises  to  14  or  even  to  20. 
A  gold  coin,  which  of  course  is  com- 
pressed, shows*  a  hardness  number  of  14. 
Wrought  iron  in  the  ordinary  state  has 
a  hardness  of  18,  but  by  compressing 
its  particles  its  hardness  may  be  increased 
to  30.  It  is  then  about  as  hard  as  an- 
nealed railway  rails.  Tool-steel  when 
properly  annealed  discloses  a  hardness 
sometimes  as  low  as  31.  But  cold-rolled 
in  the  form  of  drill-rod  it  may  rise  to 
35  or  40.  Hardened  tool-steel  varies  be- 
tween 90  and  110.  Porcelain  gives  120 
and  glass  130.  This  latter  is  pretty  close 
to  140 — a  rebound  equal  to  the  fall. 


Digitized  by 


Google 


STILT  WALKERS  OF  LES  LANDES 

By  FRITZ  MORRIS 


HE  children  whom  we 
see  running  about  on 
stilts,  and  who  con- 
sider their  ability  to  do 
so  a  rare  accomplish- 
ment, will  be  sur- 
prised to  learn  that 
there  is  a  vast  district 
in  France  where  the  entire  community 
moves,  goes  about,  and  transacts  its 
business  on  stilts.  This  district  is  called 
"Les  Landes,"  a  name  given  to  it  be- 
caruse  it  is  nothing  more  than  a  vast 
sandy  plain  unsuited  for  cultivation  and 
quite  incapable  of  bearing  grain.  In 
point  of  size,  it  is  the  third  department  in 
France  and  it  lies  to  the  north  of  the 


river  Adour.  Strange  to  say,  the  whole 
country  to  the  south  of  that  river  is 
fertile.  The  Landes  are  thinly  popu- 
lated, and  the  inhabitants,  who  are 
among  the  poorest  peasants  in  France, 
gain  their  subsistence  by  fishing,  by  such 
little  agriculture  as  is  possible,  and  by 
keeping  cows  and  sheep.  The  shepherds 
made  use  of  their  stilts  for  two  purposes, 
first,  because  walking  is  quite  impossi- 
ble on  account  of  the  sage  and  under- 
growth of  brush,  and  because  the  height 
of  their  stilts  gives  them  a  greater  range 
of  vision.  From  their  elevated  position 
they  can  watch  their  flocks  for  many 
miles  because  the  land  is  absolutely  flat. 
The  stilts  have  a  head  something  like  a 


A  CURIOUS  MODE  OF  PROGRKSSION. 
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SHEPHERDS  WITH  THEIR  FLOCK. 


crutch  and,  when  fatigued,  the  shepherds 
use  this  as  a  comfortable  seat,  and  while 
away  their  time  in  knitting. 

The  stilts  generally  are  about  six  or 
seven  feet  high,  and  near  the  top  there 
is  a  support  for  the  foot  which  has  a 
strong  stirrup  and  strap,  and  still  nearer 
the  top  a  band  of  leather  fastens  the  stilt 
firmly  to  the  leg  just  below  the  knee. 
Some  stilts,  especially  those  made  for 
fancy  walking,  and  for  tricks,  are  even 
higher  than  seven  feet,  and  the  man  who 
uses  these,  and  he  must  be  an  expert,  can 
travel  as  fast  as  ten  miles  an  hour.  The 
lower  end  of  this  kind  of  stilt  is  capped 
with  a  sheep  bone  to  prevent  its  splitting. 
The  old  shepherds,  gaunt  looking,  and 
wearing  shaggy,  sleeveless  sheepskin 
coats  and  gaiters,  and  the  cheret,  a  sort 


of  Tam-O-Shanter  hat,  pass  their  entire 
days  ifrom  dawn  until  dusk,  mounted  on 
their  perches.  They  are  often  accom- 
panied by  their  wives  and  their  children, 
and  sometimes  by  their  grandchildren 
who  use  a  stilt  about  three  and  a  half 
feet  in  height. 

Some  of  these  Landes  shepherds  are 
most  wonderfully  clever  in  the  manage- 
ment of  their  stilts.  They  run  races, 
step  or  jump  over  brooks,  clear  fences 
and  walls,  and  they  are  able  to  keep  their 
balance  and  equilibrium  while  stooping 
to  the  ground  to  pick  up  pebbles  or  to 
gather  wild  flowers.  They  fall  prone 
upon  their  faces  and  assume  their  per- 
pendicular without. an  eflFort,  and  in  a 
single  moment  after  they  have  thus  pros- 
trated themselves. 
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TIDE-WATER  MOTOR  IN  POSITION. 


TIDE-WATER  DEVICE  IS  EFFECTIVE 


By  A.  B.  STEARNS 


[TIDE-WATER  device 
different  from  a  n  y- 
thing  heretofore  origin- 
ated, and  yet  so  simple 
that  it  is  strange  it  was 
never  tried  before,  is 
the  invention  of  a  Mas- 
sachusetts man,  John 
Hall,  who  has  been  working  upon  this 
scheme  for  over  fifteen  years.  He 
stumbled  upon  the  idea  of  using  rising 
water  to  compress  air  while  watching 
the  effect  of  a  rain  storm.  The  sewers 
were  flooded.  Suddenly  one  of  the  man- 
holes blew  up  and  a  short  time  afterward 
the  water  came  rushing  to  the  surface. 
Mr.  Hall  wondered  why  the  water  did 
not  follow  just  as  soon  as  the  man-hole 
blew  up  and  concluded  there  must  be  a 
volume  of  air  in  the  upper  part  of  the 
sewer,  and  compression  of  this  air  caused 
the  explosion.    Following  out  this  prin- 


ciple he  constructed  his  tide-water  de- 
vice. 

It  is  an  inverted  tank  securely  fastened 
down  with  the  lower  end  open  and  below 
low  water  level.  When  the  water  rises 
around  this  tank  it  compresses  the  air 
inside  and  this  compressed  air  is  utilized 
in  running  an  engine.  When  the  space 
in  the  tank  is  filled  with  water  a  shut- 
off  is  automatically  closed  and  another 
tank  is  opened,  and  so  on. 

When  the  tide  goes  out  and  the  water 
recedes  from  the  tank  it  leaves  a  volume 
of  water  inside  the  tank  held  by  the 
vacuum  at  the  top  of  the  tank.  This 
vacuum  is  a  wonderful  power  and  never 
before  has  such  a  use  of  it  been  made 
as  in  this  instance.  So  powerful  is  it 
that  a  tank  constructed  to  hold  it  will 
collapse  unless  securely  built  and  strong- 
ly braced  on  the  inside.  The  top  will 
have  the  weight  of  the  entire  body  of 
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water  hanging  as  it  were  from  the  inside 
and  when  the  pipe  is  opened  this  tre- 
mendous power  is  at  once  available  to 
run  the  engine. 

Broadly  considered,  the  invention  con- 
sists in  providing  an  inverted  tumbler- 
shaped  member,  the  open  end  being 
downward  for  receiving  the  inflow  of 
water,  the  upper  portion  of  this  cylinder 
having  connected 
thereto  a  pipe  for  con- 
veying the  compressed 
air  to  a  suitable  motor. 
It  is  understood  that 
during  the  ebb  tide  a 
vacuum  will  be  pro- 
duced in  the  inverted 
tumbler-shaped  mem- 
ber whereby  the  motor 
may  be  operated  as  a 
vacuum  machine.  In 
the  drawing  may  be 
seen  the  tumbler  in 
an  inverted  position 
with  weights  to  hold 
the  same  in  position 
against  any  movement, 
and  also  is  indicated  in 
conventional  form  a 
motor  with  suitable 
pipe  connections  be- 
tween the  valve-chest 
of  the  motor  and  the 
upper  portion  of  the  cylinder.  A  desig- 
nates the  inverted  tumbler,  the  lower 
portion  of  which  is  embedded  in  a  block 
of  concrete  or  other  suitable  material  for 
providing  a  firm  foundation  for  the 
tumbler.  C  designates  openings  for  per- 
mitting the  water  to  enter  the  interior 
of  the  casing.  D  designates  piles  driven 
into  the  bed  of  a  body  of  water  and  these 
are  connected  at  the  top  by  timbers  or 
other  framework.  F  designates  the 
weight  upon  the  top  in  the  drawing, 
rocks  and  stones.  The  upper  end  of  the 
casing  A  is  threaded  for  receiving  an 
outlet  pipe  G,  that  is  provided  with  a 
shut-off  valve  H,  and  leading  from  this 
valve  is  a  pipe  /,  that  extends  to  valve 
chamber  /of  motor  K,  The  low  water 
level  is  indicated  at  M  and  the  high 
water  of  flood  tide  at  O.  Although  the 
drawing  shows  only  a  single  inverted 
cylinder  it  is  evident  that  any  number  of 
them  may  be  employed  with  suitable  pipe 
connections  leading  from  one  to  another, 


Diagram  Showing  Working  of  Tide 
.Water  Motor. 


whereby  the  combined  effect  of  several 
cylinders  may  be  obtained  for  operation 
of  the  motor. 

Referring  now  briefly  to  the  operation 
of  the  device.  It  should  be  understood 
that  the  shut-off  H  is  closed  when  the 
water  is  at  low  tide  and  as  the  water 
level  rises  in  the  casing,  the  air  confined 
there  in  the  space  between  low  wate: 
and  the  top  of  the 
casing  will  be  placed 
under  pressure,  the 
degree  of  which  being 
determined  by  the 
amount  that  the  water 
rises.  Admission  to 
the  interior  of  the  cyl- 
inder is,  as  is  readily 
understood,  through  the 
opening  C  When  the 
water  reaches  the  level 
indicated  at  O,  the 
shut-off  valve  H  is 
opened,  allowing  the 
compressed  air  to  flow 
through  the  pipes  G 
and  /  to  the  motor  K 
for  operating  the 
same.  The  motor  will 
continue  to  run  as 
long  as  the  pressure 
of  the  air  within  the 
casing  is  greater  than 
the  atmospheric  pressure  and  after  the 
two  pressures  are  equaled  the  valve  H  is 
closed,  and  when  the  water  recedes  or 
falls  back  to  low  tide,  a  vacuum  is  thus 
produced  inside  the  casing.  Upon  open- 
ing the  valve  H  again  the  motor  can  be 
operated  as  a  vacuum  machine,  the 
vacuum  in  the  cylinder  causing  a  differ- 
ence of  pressure  on  the  other  side  of  the 
piston  whereby  the  piston  will  move 
under  the  difference  of  pressure  as  is 
readily  understood. 

There  seems  to  be  no  limit  to  the  size 
of  the  air  chambers,  and  once  the  cost 
of  constructing  them  is  defrayed  there 
seems  to  be  no  further  need  of  attention. 
There  will  be  no  coal  to  burn,  and  a 
watchman  will  not  be  required.  The 
period  between  the  high  and  the  low 
tide  can  be  provided  for  by  the  installa- 
tion of  reserve  tanks  placed  at  different 
heights  and  in  this  way  the  motor  can 
be  operated  during  the  whole  twenty- 
four  hours  of  the  day. 
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CARGO  ON  CLIFF  READY  TO  BE  SENT  ON  SfflPBOARD  VIA  WIRE. 


LOADING  LUMBER  BY  WIRE 

By  M.  D.  A.  CYVIL 


:HE  mouth  of  the  Rus- 
sian River,  in  Sonoma  . 
County,  California,  is 
closed  every  year  by 
the  sand  bar,  piled  high 
and  dry  by  old  Ocean's 
breakers,  and  forming 
a  perfect  natural  dam. 
The  river  waters  back  up  until,  at 
Genner,  the  sounding  line  shows  five 
fathoms.  The  mouth  of  the  river  closed, 
the  lumber  market  was  closed  to  Genner. 
To  meet  this  emergency  the  mill  owners 
built  a  wharf  at  Markham,  two  milfes 
above  Genner.  During  the  deep  water 
season  the  lumber  from  Genner  was 
hauled  up  to  the  wharf  on  a  gasoline 
barge,  and  there  loaded  on  cars  for  ship- 
ment, via  Duncan  Mills.     This  method 


was  far  from  satisfactory — lumber  was 
high  and  in  great  demand,  rates  were  ex- 
orbitant, and  cars  at  a  premium.  For 
some  time  these  obstacles  had  been  noted 
and  another  outlet  for  their  product  had 
to  be  found.  The  only  way  to  get  a 
better  service  was  to  put  the  lumber  in 
the  "bottoms"  as  they  lay  anchored  on 
the  ocean  swell,  near  some  convenient 
bluff,  and  the  only  way  to  get  the  lumber 
from  the  mill  to  the  ship  was  trolleywise. 
"The  Chutes"  was  conceived. 

About  three  miles  north  of  the  Russian 
River  at  Russian  Gulch,  the  Chutes  was 
built.  The  lumber  company  operating 
here  took  no  chances,  and  though  it 
shipped  the  bulk  of  its  output  by 
railroad,  at  the  same  time  it  experi- 
mented with  these  "Chutes,"  and  found 
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The  Car  Loaded. 

results  satisfactory.    Consequently  three 
years  ago  when  the  aquatic  pranks  of 
this  "River  of  Tragedies,"   during  the 
spring  flood,  tore  out  the 
county  bridge,  and  left  only 
four  or  five  piles  to  mark       T 
where   the  lumber  com-       i 
pany's  wharf  had  stood,  the 
mill  owners  thanked  them- 
selves  for   this   rainy   day 
provision.    The   lumber   is 
hauled     from     Genner    to 
Russian  Gulch,  where  the 
Chutes  stand,  by  the  rail- 
road— standard  gauge  road- 
bed, standard  flat  cars,  and 
a  respectable  engine.  There 
are  about  six  miles  of  rail- 
road. 

The  Chutes  proper  con- 
sists of  an  inch  steel  cable, 
strung  from  a  powerful 
donkey  engine  out  to  the 
boom  of  the  loading  vessel, 
and  a  car.  The  schooner 
stands  about  eighteen  hun- 
dred feet  from  the  shore 
and  is  held  in  place  by 
mooring  lines,  strung  to 
three  piles,  two  on  the  port  the 


side,  one  forward,  the  other  aft,  and 
one  amidships  on  the  starboard.  The 
mooring  lines  are  thus  the  bisectors  of 
the  three  angles  of  a  triangle.  The  car 
is  a  three-foot  square  frame,  and  encases 
three  sheaves — ^two  above  for  trolley 
runners,  and  one  below  for  the  "hoist" 
line. 

A  loaded  car  is  run  upon  the  turn 
table  in  the  shed,  directly  under  the  trol- 
ley car.  The  lower  horizontal  bars  are 
placed  under  a  thousand  feet  of  lumber, 
a  load,  and  fastened  on  each  side.  At  a 
given  signal,  the  cable  car  and  load  are 
lifted,  the  haulback  released  and  away 
shoots  the  car  on  its  eighteen  hundred 
foot  journey.  The  bluff  on  which  the 
Chutes  stands  is  three  hundred  feet  high. 
Some  idea  of  the  acceleration  can  be  had 
from  the  fact  that  it  takes  a  loaded  car 
just  two  minutes  to  make  the  round  trip. 
One  of  the  ordinary  coasting  schooners 
is  loaded  in  less  than  two  and  one-half 
days.  If  you  want  to  "shoot  the  chutes" 
with  a  vengeance  just  get  on  a  load  of 
lumber  at  the  "Chutes"  in  Sonoma 
County.  The  writer  is  sorry  that  he  did 
not  grasp  the  opportunity  when  it  pre- 
sented itself. 


Car  Dances  Along  High  Above  the  W^ves. 
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JAPANESE  RICE  FARMERS  IN  TEXAS 


By  W.  D.  HORNADAY 


and   Deepwater. 
there  are  about 


HE  Japanese  rice  farm- 
ers in  Texas  are  rapid- 
ly getting  rich.  There 
are  several  prosperous 
Japanese  colonies  in 
that  state,  the  largest 
and  most  notable  being 
the  ones  at  Webster 
It  is  estimated  that 
five  hundred  Japanese 
farmers  in  Texas.  Most  of  them  are 
rice  growers.  The  first  Japanese  colony 
in  Texas  was  established  about  six  years 
ago.  It  was  found  that  the  lands  situ- 
ated adjacent  to  the  Gulf  coast  of  that 
state  are  especially  suited  to  rice  grow- 
ing, and  the  success  of  the  original  col- 
onists in  this  industry  led  to  the  estab- 
lishment of  other  colonies  of  Japanese  at 
various  points  in  the  coast  territory. 


The  rice  crop  in  Texas  for  the  year 
1908  amounted  to  about  two  million 
sacks.  Each  sack  contains  four  bushels. 
The  price  per  sack  ranged  from  $3.25  to 
$3.75.  The  yield  per  acre  was  the  most 
abundant  ever  known.  This  was  par- 
ticularly true  of  the  farms  operated  by 
the  Japanese.  Many  of  the  Japanese 
planters  harvested  from  two  hundred  to 
three  hundred  acres  of  rice,  the  gross 
revenue  which  they  derived  from  the 
season's  crop  being  from  $100  to  $125 
per  acre.  Owing  to  the  different  meth- 
ods of  planting  and  cultivation  followed 
by  the  Japanese,  they  obtain  a  much 
larger  yield  of  rice  per  acre  than  Ameri- 
can rice  farmers.  In  many  cases  this  last 
season  the  yield  per  acre  of  the  Japanese 
farms  was  double  that  of  other  farms 
in  the  same  locality.  ^  t 
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It  is  Stated  tliat  the  Japanese  farmers 
of  Texas  are  dnin^  niiicli  towards  de- 
veloping the  natural  resources  of  tlic 
coast  territory.  They  are  hard  workers 
and  iisiially  get  all  there  is  to  be  had 
out  of  the  soil  no  matter  what  the  crop 
is.  They  have  set  an  example  for  many 
American  farmers  of  that  region  whicfi 
promises  to  bring  good  results. 

Aside  from  their  marked  success  as 
farmers,  the  Japanese  colonists  in  Texas 
are  said  to  be  good  citizens  in  all  re- 
spects.  During  the  rice  havesting  sea- 
sons the  Japanese  planters  employ  Inm- 
dreds  of  men  upon  their  farms.  Many 
of  these  fiel<l  and  harvest  hands  are 
negroes.  They  pay  the  same  scale  of 
wages  that  are  paid  by  the  jlmericaii  rice 


farmers  and  atq  even  more  kind  atid 
liberal  in  the  treatment  of  their  einployeJi 
tiiaii  the  average  native  farmer. 

The  rice  harvest  season  is  a  time  of 
great  enjoyment  among  the  Japanese. 
They  help  each  other  in  the  threshing 
and  in  marketing  the  product.  They  co- 
operate in  many  things,  and  each  farmer 
api>arently  vvanfs  to  see  his  Japanese 
nei|;(libor  ]jrosper  to  the  greatest  possible 
degree.  These  Japanese  have  found  rice 
growing  such  a  profitable  business  that 
many  of  them  who  came  to  this  country 
only  a  few  years  ago  with  a  few  htindred 
dollars  as  their  sole  available  capital  are 
now  the  owners  of  big  tracts  of  rice  land, 
worth  all  the  way^  from  $10,000  to 
$100,000. 
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Price  Includes  Blue  Prints;  Archl- 
tsct's  Spsclfflcstlons;  Full  Dstslls; 
Working  PIsns  snd  Itemized  Bill 
of  Msterlsl. 


Lumber  and  Building 
Material  at 
Bargain  Prices 


We  Save  You  Good  Money 


The  Chlcmco  House  Wrecking  Co.  is  the  largest  concern  in  the  vcrM  d«ir{][{?4  la  the  sale  of  Ltimber,  PlaabLiiE.  Heating  Appantw 
and  Building  Material  direct  to  the  consamer.  No  one  else  can  mike  jrou  an  o^er  like  rhe  onv  shown  ibui^e.  We  propchx  lu  fijrr>i»h 
70a  everything  needed  for  the  constmcdoo  o(  this  building.  It  will  be  Iq  icmnlaiice  vlib  our  ipedAculpiA  which  ate  lo  cleu  thM  tiw* 
will  be  no  possible  misanderstanding. 

How  We  Operate : 

We  potchaM  at  Sheriffs*  Sales,  Receivers*  Sales  and  Mannfse- 
tnren*  Sales,  besides  owning  outright  sawmills  and  lumber  irards. 
If  you  purchase  your  building  material  for  the  complete  home 
shown  above,  elsewhere,  it  will  cost  you  from  50  to  60  per  cent 
more  than  we  ask  for  iL  By  our  '"direct  to  yoa**  methods  we 
eliminate  several  middlemen*t  profits. 

What  our  Stock  Consists  of : 

We  have  everything  needed  in  Building  Material  for  a  build- 
ing of  any  sort.  Lumber,  Sash,  Doors,  Millwork,  Structural  Iron, 
Pipe,  Valves  and  Fittings,  Steel  and  Prepared  Roofing.  We  also 
have  Machinery,  Hardware,  Furniture,  Household  Goods,  Office 
Fixtures,  Wire  Fencing— in  fact,  anything  required  to  build  or 
equip.  Everything  for  the  Home,  the  Office,  the  Factory  or  the 
Field.  Send  us  your  carpenter's  or  contractor's  bill  for  our  low 
estimate.  We  will  prove  our  ability  to  save  you  money.  WRITE 
US  TODAY. 


Our  Guarantee  ! 

Tbh  cfflnpany  has  a  eapltat  si^Hrk  and 
S  U(KK)«0O0.O0,  We  gnaiantee  abulate  taihficdoa  in  every  iletiM, 
U  ton  bur  any  material  Irom  m  not  u  ttpttncniiti^  we  will  like  It 
back  Hi  oar  (reluhl  expend  and  returo  vouT  money,  Wa  m:of> 
nine  the  virtue  uf  1  tatli^ed  custttmer.  We  will  In  enry  lottance 
"Mifce  HsHtd*"  Thouiinda  of  satisfied  cuitotnen  pfort  this.  We 
refer  rou  10  anr  bank  or  banker  anrwbere*  Look  oi  op  la  iit« 
Mercantile  A](:i<ticlH,  Ask  my  Exprra*  Cumpany,  Write  (Q  lii* 
PUblUber  of  ibis  publication. 

Free  Boolt  of  Plans  1 

We  publish  a  handsomeN  Illustrated  book  CDnialniaEdetlsrual 
Cotii^^v  Bungalows^  Barns,  Hiiiues,  eic-  We  can  fuftii&ti  [li« 
metier ial  compleie  rr>r  any  of  ihese  desiEns.  This  book  is  mailed 
free  to  tbow  who  correctly  AN  in  the  coupon  below.  £veo  U  you 
hive  nd  immedlaie  inieniidn  of  bnl  Mitts,  we  advbe  Uut  yoa  obtain 
a  c^w  of  oai  FHKE  BOOK  OP  PLANS. 


Higii  Grade  Batiiroom  Outfits! 


this 


Strictly  new  and  ai^ 
food  as  anyone  nellK 
we  have  everytUlnK 
needed  in  PlumbluK 
Material.  Our  price* 
mean  a  aavInK  to  you  o  ( 
ao  to  60  per  cent.  We 
can  easily  prove  It  If 
yon  wlllefve  una  chanc*. 
Here  la  an  Illustration 
of  a  bathroom  outfit  we 
are  nelllng  at  tST.BCL 
1.  "Orirfi-rS^W     "if our    P»"m^r    ^o"»<^ 

ask  you  about  MO.OO  for 
outfit.    Thislaanabeolute  ffcot.    It's  only  one  of  tea 


other  complete  outfits  that  we  are  ofTcrlnR  at  prices  ranicinjE 
from  186.00  to  $100.00.  Our  caUloK  dewcrlbee  these  In  deUlI.  You 
need  the  book  If  you  want  to  keep  posted  on  up-to-date  buslneea 
methods.    Get  our  prlooe  on  Pipe  and  Fltti  n  gs.     Write  ua  today , 


Hot    Water   Heating    Plants ! 


IVefnmlsh  new  r^^^ntilpte  lint  watflf  h^atktie 
OLillll»iiithalttl3ei]riLia|  iiricy.  Vur  pnJkMicU 
tluD  I  nt' Hid  PA  All  ni-4.>«tirtAry  ylntui,  fix^ellira^ 
tlOHH,  hlu«  lirlritHaTtd  d^UiMfKl.  I  |iHtrU4:t^nTkH ; 
m  ttkat  ajiy  c^ri  1 1  nirj^  rniH-han  ]  e  li  »ndy  w  i  I  Ji 
tbe  uw  (if  trKit^can  ea>>n3r  Inj^tall  it 
^^^^^  Youcan^t  Rnwrfii'L2<Fii4?iiyou  iUm]. 
^^^H  wJthuK^  We  HUnd  ^M.^k  *it  e^en' 
^^^H  purcLiyie.  \'miJ  i^nd  xiii  t^Hlmy  a. 
^^^H  Hl£i-tc-L  vt  jnnr  building  and  wti 
^^^^H  mHt  Tiia^M  >'utl  a  ]3Trk[tOji1{Li)n  t^ 
^^^H  furnl'-lj  yoa  a  rfirniilff  t«  itt«am  or 

*  '  TH  We*l.M3  tiav»  Lot  air  rumaW*. 
■*  Our  br»okltH  On  heatlni  ptantM 
ti^ttsevDrr  fi^tui-B  ot  tbe  IteatitijE  queHiloru 
Whi-ther  T'>ii  Imjy  f rnm  un  or  nr»t  It  Na  vkin- 
able  boukforyou  tu  </wn.    Write  uh  tod«y. 


S^nd  Us  This  Coupon 

Chicago  House  Wrecking  Co.: 

Inw  this  ed.  in  TECHNICAL  Worjld. 

I  am  Interested  In 


Frnn  PubUcitlonsI 

FlU  In  the  coupon  to  tbe  left  and  we  wltl 
send  you  puch  lltemturvaH  \v-nl  wiiUn  yi»\r 
needs.  Wo  publish  a  AOO  p^nt;  niKiiiinotli 
catalog  fully  lllustrat  (^i ,  a  |.  \  1  n  a  <  n  i  r  bti  Nlneiw 
history  and  shovring'  a.\\  Khv  v&i«c  |in^  of 
merchandise  that  m'  e  bn  t  e  r>  t  m  l«.  W  e  bu  y 
our  goods  at  Sheriff  h\  ItMM'lvtim'aEid  llmiiu- 
facturers'  Hales.  Our  ItfioJt  on  llnuihlniEantl 
Heatlns  ApimrntTiw  contalnw  t?i<^pp.  of  infor' 
mntbrni  fcMc^tfry  houj'OlLfitdt.'rHkimhV  pOwMtHH, 
Our  itf^P  'Unmic  nt  I'lftn,!!"'  U  dewrlbeiJ 
elsewtierc  In  this  advert k^eirtent. 


Modem  Air  Pf^iwure  Water  Sui'IiIt  fiy*- 
ttlTiDmt  pr]<'Pfl  ranflnR  fpr>niM«.00^j»3UlM)i)L 
Ttipy  are  HlrirtJv  nr*.  flf-ht-cliLsm  unci  c^nn- 
plcte  tn  every  detail.  U  inaki*  no  dlTTiT- 
euL-AWlictiier  j^itil  live  la  the  0<:iunii7>  fu-u 
can  emjcjy  every  city  cnmlort  at  little  d- 
VHMi[i«u  Wliy  ni>t  lu%'««tifat«  thlnt  vr«  ara 
risuly  to  flirt] Intl  ynu  wltli  mil  r&iTtfl  fre«  of 
ch&rKtt.  AM  fnatcTtiil  fully  rimnint*'ed. 
^^  o  aiKo   lLavt^  il  i'imhiiUIv  t<L>M'k  mI  l^lr** 

Vftlvt^H    and    t  lUJneH    at  4<>  to  Aii  jwr  rvnU 
wivlnE.    ».*B*«Uinj  t^Rlues  kt  low  prlcH. 


CHICAOO  HOUSE  WRECKING  C0.«   Chicago,  III. 


^^^i^^ 


TECHNICAL   WORLD  MAGAZINE 


Not  only  the  world's  greatest  opera  stars, 
the  most  famous  bantls  and  instrumentalists,  the 
leading  vaudeville  artists  and  the  foremost  enter- 
tainers, make  records  for  the  Victor. 


Hear 


Blanche  Rine  amff  her  wrvU^n  song  hit.  "S\i\\  T  Ad«J  I  hjt" 

Dieby  Uc\\  recite  his  witty  baicball  narrative.  "Thr  Man  who  Fanned  Caacj'" 

Proof's  Band  play  Pryor's  latest  ra^iimt'  numt>er,  "FroiLcn  Hi  11". 

Souso'ii  lignd  play  Squ&a,*s  newest  Piarch,   "Fairest  of  the  Fair". 

Josie  Sadkr  Mng  her  amu^intj;   sonn. 

"He  FalU  for  the  J^itdltK  Every  Time". 
N at  il .  Will s  rcci 1 1  h i  ■<!  h u  ra,ort>u s  mo nulo^u c ."  U e tormed  Love'*, 
Clarice  Vance  sing  her  eurrent  5ucci?h!i^ 

"It  Looks  Like  a  Elie  Night  Tomehf\  X^ 


Any  Vicior  dealer  will  gladly  play  these  or  any  other 
Victor  Records  for  you. 

Wrile  to  us  for  complete  eataloKues  of  the  I't^tur,  the  rtcirfiln.  atuj  cjf 
ovet  JOOO  rft-/£ir  ^A«r*fj. 

Victor  Talking  Machine  Co.,  Camden,  N,  J,,  U.s*  A, 

Hcrllarr  GmniifiliUQr  Cn. .  Mfitttrf^E,  C«ttd4l'tu  mstrflMtEjn 


ll»S^C4^TER^V*J((r 


m^^^  onljT 


Rgyprda. 


A  complete  list  of  New  Victor  Records  for  August  will  be  found  in  the  August  number  of 
Munsejr's,  Scribner's,  McClure's,  Centurj,  Everybody's,  and  September  Cosmopoliten.  ^f  ^ 

Jigitized  by  V^ 
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J.  8.  DETCNIS,  British  ColumUa 

Land  CommlMioner,   Dept.    D. 

Canadian  Pacific  Railway.  Calvary, 

Alberta,  Canada.— 

I    want    infonnation    about 

Southern  British  Columbia 

and  your  62Hc  per  acre  ,.** 

per  year  land. 


••^ 


•>  PAY  THE 

Canadian  Pacific  Ry. 
Cents  Per  Acre 

and  Gat  a  Tract  ol  * 

Productive  Farm  Land 

In  Southern    British  Columbia 


c^'^^      YeB  Sir,  Wonderfully  Productive  land  for  62K 
'S^^       cents  per  acre  down  and  62>^  cents  per  acre  once 
^9L  year  for  seven  years— that's  the  maximum  you  have 
to  pay  us  for  the  land.    In  addition  you  only  pay  two 
dolburs  per  thousand  for  the 
merchantable  timber  which 
it  is  found  to  contain.   These 
prices  are  almost  scMng  it 
away,  but  the  Canadian  Pa- 
cific Railway  wants  YOU. 
not  your  money. 

When  fully  developed,  the 
land  will  yield  a  ffood  living 
and  a  comfortable  surplus. 

These  lands  are  suitable  for 
ffeneral  truck,  fruit,  dairy 
and  stock  farming. 

An  advertisement  can't  tell 
the  whole  story.    But,  if  you 

men  and  women  who  are  flffhtias  *  hopeless,  up-hill  bat- 
tle will  send  me  your  names,  I'll  see  that  you  set  ffood 


J.  S.  DENMS.  British  Cohmbia  Land  CoomltstoMr. 


hard  facts  about  this  country  of  opportunities  by  the 
thousands,  enough  to  go  round  and  to  spare. 

If  you  have  any  idea  that  Southern  British  Columbia  is 
a  far  off  barren  waste,  cold  and  uninviting,  you  were  never 
more  mistaken  in  your  life. 

There  is  no  more  delia^tfnl 
country  to  live  in  anywhere. 
Let  me  send  you  the  facts. 

We  will  satisfy  you  that  yoa 
can  enjoy  life  and  prosper  in 
Southern  British  Columbia. 

Then  come  up  here  and  boy 
a  160  acre  farm  for  62>^  cents 
an  acre  down  and  62K  cents 
an  acre  a  year  and  the  Can- 
adian   Pacific   Railway   wHI 
hand  you  back  half  your  fare 
over  its  own  line  of  raflway. 
Fill  out  the  coupon  now — 
sroull  set  the  facts  by  return  mail,  and  youll  know  how 
to  fix  yourself  comfortably  for  life. 

Dtpt  D  Canadian  Padflc  Railway.  CALBARY,  ALBERTA.  CANAOA 


120,112  Lbs.  of  Vegetables 
From  10  Acres 

Mr.  D.  B.  Oellatley  end  Sons  shipped  from  Oellatley. 
British  Columbia,  orer  one  hundred  and  twenty  thouaand 
pounds  of  mixed  vesetables  in  one  year— all  ralaed  on  ten 
acres  of  what  was  Just  aach  land  aa  you  can  buy  for  (BH 
cents  per  sore  per  year. 

$5,030  in  Fruit  from  6  Acres 

Mr  T.  W.  Stirling  of  Kelowna,  British  Oolumbla.  sold  the 
fruit  picked  in  one  season  from  six  acres  for  16,090.00. 


ENGINEER    TWO  YEARS  FOR  $1.50 

AND  YOU  GET    17T>  TT  T7 
THESE    PLIERS    T  XVll^E# 

PRACTICAL  ENGINEER  comes  out  each 
month  loaded  full  of  the  brightest  and  must  inter- 
esting- articles  on  power  pUnt  matters  that  can  be 
found  any  «\' he  re. 

You  will  like  it.     It  puts  into  your  hanils  all  the 
latest  news  of  the  world  on   matters  of  power  gen- 
eratioii  and  tninsmisdon,  electric^Ll  equipment^  gas 
engines  and  producers^  refrigeration  machinery  and 
machine  repairs.    Editurials  that  make  you  thtnki 
and   practical  letters  and  articles  by  men  in  the 
engine  ronni  —  every  page  holds  something  of 
value  and  interest. 

Tie  rcplir  pntt  a  $1,(M)  a  ycir 

^  but  while  tliti  Eiff^r  litti  you  c^Jt  gtt 
PRACTJCAI,  ENGINEER  2  jtAn 
tor  tt.^Q  mud  the  p\ltn  thruwn  In 
ffcc.  Tbt  coupon  mtkn  iL  c»sr  fer 
you. 

Vcu'^tl  find  tbtTK  TtUeri  i  mis^hty 
handy  rooL  U  ii  'htcU  tnidr.  »if  ind 
itronf.     H^i    HiU    corru^att^   jjiwn, 

firlr  wlrr  curirr  ind  bl  imooth  grip  Eur 
£ni»l4c-i  wo  Fit 

Simply  t»roul  rhe  arachFJ  coupctn, 
Brnd  m  SL50  cith,  money  orJcr  or 
ctt^L-k  md  I  he  pjieri  lud  mrrernt 
tiuoitKr  *iU  be  lent  to  you  br  nrturn 
mail  Ahtr  meitine  rhem  If  ypuVe 
nm  plcMfti,  frrum  ihc  plicn  mM 
your  moiit-y  will  be  rrfuMded  m  onee. 
BctTrrBend  \n  thr  Coupon  Tiu.tay, 


PRACTICAL  ENGINEER,  T.w.  B  'W 

353  Dearborn  Srreet»  Chicago. 

t^cir  tJic  rncto'sed  (1.5Q  tend  t'ractjc^l  KnjEJEictr  ^  y<*rm  HDtl  lllff 


VO,„...,......STntKT. 


OfTCUJCATIOH ^..... 

CansidiaTi!  Suhscribtr*.  add  SI. 00  extra  for  postaj^c. 
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NEW  YOKIC 
t  MMtlaon  Avenue 


^yFiWiffllWWWWIlltilWHIliffti,^,Smaferasa>A^^^^^ 


Entered  attbePostoffice.  Chicago.  111.,  at  lecond-clatt  mail  matter. 
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ELECTRICITY 


m^ 


Tnt  BLIftft  rLrCTRICAL  ftCtlOOL 
'  is  tbe  oldatjMd  best  school  in  the  %yoricl 
iBMhing  ELECTRiaTY  exchisiirely. 
Theofelicsl  ukI  jptn.'tifyl  ^^Birtf  ^'^fi^pLi^e 

IN  ONE  YEAR    ^   T 

Students  •OnJtf  oonslinct  Djmamos,  Motors  ^^ 

and  Electrical  iBsmmienls.  Gmduntes  hold  goodjpoAioos  Armrfwut  Ae 
wodd.  5evcoteentllyenr  opens  Sept.  22.  Send  for  free  Catalog  to 
MiM  riecfrrical  &clio«l,  63  Takooia  Avwiie.  Washington,  D.  C. 


.K* 


*3000to*1o.OOO 
A  Year  im  the 

REAL  ESTATE 
BUSINESS 


■.Dd  ■.ppoint  jrFn  Spaclal  ll«pr>aant«tlva  of  tha  larfEcst  co-cip^rklivf 

fuilfiiorBcbuiCViiitliatilD  pmi>«rtr  ^  llsndlii'thtn  m^j  othfr  i  b ititatios , 
»nd  f  nn  t^VL  (Kimmpiic0  work  wilh(>al  isierfiFrinc  witb  F^mi"  pr^itli  1  ■>£' 
ciiri*tJ4»ii  ^'^A  wit]ivL>utaDT  I  nT«iimen  l^r  capital,  A  ComnnsrDlAl  Lavf 
Cftitn*  rr*«  t«  •aeli  rapr»««ntptlM»  ^'  ri<«  tr-r  fl:!-r«(ii  b'Knb,  rrrc 
me  CBOSS  COMPJIWT.        BO  BEEPER  BLOCK.  CHICAOO 


Mackay  School  of  Mines 

™^^^  University  of  Nevada  ^i^-i— 

Best  equipped  mining  school  in  the  country — all  build- 
ings of  special  construction.  Faculty  composed  of 
prominent  engineers  and  every  department  in  charge  of 
experienced  instructors.  Located  close  to  great  mining 
district  —  students  obtain  both  wages  and  practical  ex- 
perience during  vacations.  Splendid  climate  — every 
opportunity  for  outdoor  life  amid  beautiful  surroundings. 
Summer  school  of  Mine  Survey  and  Geology  begins  June 
I4th.  (Seven  weeks'  course.)  Regular  term  opens  August 
23rd.  For  detailed  information  {iddress 
JOSEPH  E.  STUBBS,  Pr«aideiit  R«no,  Nerada 


LEARN  PLUMBING 


A  trade  that  wHl  make  you  I  ml  tpc  ml  exit  fnr 
Howra  ShtHar— Pav  Vl«ti9r— D«fnand  Urmmimf  tlinn 
anjr" -lithrT  trAdt?.     Yn.Si  tuM^d  rirj  |>r-'virrur4    *'S|mtI 

moiitlistohuM  fKii'StlHin  as   akilird  iiliinthi  r  i. 
«oQiluc|i  your  own  bUKliui'hi!i,    CabAluig  Et:nb  free 

St,  Louis  Trades  School 

4447  Olive  St,  St.  LniiU,  Mo 


BIG 

PAY 

SHORT 

HOURS 


A  Happy  Marriage 

Depends  largely  on  a  knowi- 
edge  of  the  whole  truth  about 
self  and  sex  and  their  relation 
to  life  and  health.  This  knowl- 
edgedoesnotcomeintelligent- 
ly  of  itself,  nor  correctly  from 
ordinary  everyday  sources. 

SEXOLOGY 

(Jllusiraied) 

h  William  H.  Wallintr,  A.  M..  AT.  D„  imparts  in  a  clear, 
wholesome  way.  in  one  volume: 

Kaowladge  a  Yoonc  Msui  Sbould  Hav*. 

Knowledge  a  Yoong  HoabsuMl  Should  Hav*. 

Knowladgo  a  Fathor  Should  HaTo. 


irladge  a  Fathw  Should  Impart  to  His  Son. 
Medical  Knowledge  a  Hmband  Should  Have. 
Knowledge  a  Young  Woman  Should  Hav*. 
Knowledge  a  Young  Wife  Should  Have. 
Knowledge  a  Mother  Should  Have. 
Knowledge  a  Mother  Should  impart  to  Her  Daughter. 
MedicalKnowledge  a  Wife  Should  Have. 
Rich  ClathBindinw,  Full  Cold  Stamp,  illustratrnd^S^,  00 
Write  for  "Other  People' s-Opinlons"  and  Table  of  Contents. 

PURITAN  PUB.  CO.,         728  Perry  Bldg..  PHILA,  PA 


III 


11  ELECTRICITY 

"    PRACTICALLY    TAUGHT 

through  the  mediun]  oi  IgoU  and  m^- 
cUioeiy.' 

Our  shMkots  kttm  by  domg  the 
wtvdc  themselves,  under  theeuidaDoe  of 
tkilied  imdructors,  m  ihe  laigcst  mad 
best  equipped  Electrical  School  in  the 
U*  S.  Wc  prove  our  claimi  by  ihow-> 
mg  all  applicants  through  the  school. 
Witte  or  call  fof  Pnxpectm  "V." 

NEW  YORK  ELECTRICAL 
SCHOOL 

n  W.  Utk  Stmt,       New  Ymk  City 


SITIOP^S 


F    rr' .ti-TLMbltUr  *nd  1ni«t    comEiiinillnff  food  wU:r1e«  JUT    BfMA 

l.i>ijk  41  Ehf  mrn  nuw  Dccuppnjr  high  posiUon^  who  have  wit^a  fti 
the  rmnk*.     And  JE  you  ir«  mrprriT<"i  m  b^N^nfinr  *  rood  tujMfflf  fmll- 
roAl  p.,H.Mon  -  wnur  lor  KKAfltiN  ftftOK  *TlfIl*T  IT  IIO««.-* 


i-ii-, 


.  M    I 


Fifty  oooCTm  of 
■todr  in  Nonaal, 
Aoedemlo.  Bnsi- 
neas  and  Phar- 
maoT  Depart- 
^    Gradoatea 


ffCB 


Home  Study 

in  onr  hish  eohool  coarma  reoelira  entrMioe  oredita  in  Mocth- 
weatern  uniiwraitf  and  adTanoed  atandlnga  in  Tariooa  State 
normal  aohoolai  instmotion  alao  In  all  oonunon  branehea.  In- 
Btmotora  are  oolleije  gradaatea  with  aaooeaafol  teaohinaexp 
'  I  their  whole  time  to  oar  Btadenta.  v7ei 
•tltetionofonr  aobool.   Write  today. 

SCHOOL  OF   COBRESPOinMiNC 

884-886  Wahaah  Avenue,  Cailcngo 

^yMM^^#Iii>ni1[nir  TJlw  Brhool  in 

9  I  V^^  ■    Corri'Kpondeiiff'  litAlruc- 

■  ■■  ***^'*"    K»tnbii*li*«l  1»0»* 

■  ^n  ■^H  Coi,'i<i>,  Pirtt-arkdofekiBiitt  BiHilia«B 
m  mm  VV  Uw  MclbLod  ot  l  n.lrnttfoa  Ann- 
■■  ■  B  W  bitit'f  tlL^^rr  1.111  prKctl«*w  AppruTvd 
by  The  bffdch  And  Ixr- 
CImsm  bsffln  mdh  niMhih.  ^md  for  atwlof  c^tIiii 
fulM  for  adrolulon  toth«  ha.t  ot  tJlt4  tevenUlAlu. 

GhicaiTO  Correspoiiclpiif  e  School  of  tJKW 
M8  Beaper  liluck,  CMcuiro 


rWHY  NOT  BE  AN  ARTIST? 


Our  gnuliiHt^  aTcflJIlDir  Hl«k  ftaiu-bi 
EARN  SZ5  TO  tlOO  PER  WEII 

and  iipwLi-Oi!,  Ill  ruT  ra^ttDitipjr  v^rk.    Uxir 
cuurirf!!  <►!  r^rftHiUBl  konp  [Biili'urtlbb  by  COT- 
rpipcTiiicnre,  flrts  «DBpPiiir,  prii«tfe«l,    EivT^a  yrmn* 

ruKriBiitii^d  mmpvUnl  worlcui-f.     Write  far  H4>4Kaw> 

IHOOL  0?  APPUEB  AET  (Toiindad  li».> 


I  Teach  Sign  Painting 

( In  I  y  fii'\  d  not  n\  eri  ■  n  iwhJ  1**1! ,    My  \  nut  ruction 

rmfiTinio#inrfl»<i(^niHfal.    Easyterni&*   Write 

lor  ]jirify  cntiklii^iie. 

DETROIT  SCHOOL  OF  LETTERING 

Dept  80^  Detroit,  Mich, 
OidtsI    and    Large^    School     of    iU    Kind 


DO  YOU  LIKE  TO  DRAW? 

That's  ail  w«  want  to  krvow. 

N£nr*T*c  will  nDleiveTt»ElAiirt^r*«d  ^rimb—^m 
u  let  a\  Irrt Hitr ft  you  pnxwer  Lbiii  inL  ho/ d« 
Ttfc  tliira  tu  mike  yuu  rl^h  U  a  w<-*t  Hui  U 
you  4rfr  anit1i3u»  to  develop  yowf  tilent  »HJi  • 
:^cccs?^I'jI  uUcKunJ^  so  you  caa  Ikftke  K9*#f^B 
%t-ri.d  X  ropv  oE  th if  pjtltujre,  w&fi  fllatl  ia  5ta.mpa 

TV  W.  1l  EVANS  SCHOOL  Of  DUCTOONlNa 
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.Memory  1:h.e    Sa,si« 
^  All  Kii.oTvlea,ge 

I     ■     ■    ■■  III  m   ■    ■  w  II  ipi  !!■>        ^ 


are  no  greater  

.  ^our  memory.    Kony.  1n»Tp^Mftlv«,    IncTOAses 
ncM  r  « 'cTc  rt^''  '■  ■■■■'  ■'■■  '"'•'•'•f^  rf.TLfly  TTn^nicTy  if'itr  fnros.   names, 

KLnr.nht  E^.  .  ._,...     : u^iiii,   !.ti]*lLt.fl.  r..ijvi:rsiitfcrm;  developt 
'i  ■■;  ■-■     ^iit^  ji'    .lie   HpfliLkioir,    *"rEt3nir,  j^r-nonallty. 
k  M«iiiory 


P'    'lie   HpfliLkioir,    mrStinir,   prr^onallty. 
School.  706  Aadltorfum  Bids.,  Chkw 


YOUNG    MEN    WANTED 
IN  AU'TOMOBILE  BUSINESS 

BUr  IMiyt  work  pleasant  and  diemand  for  trained  men  ffreat. 
We  teach  you  by  maO  in  10  weeks  to  become  an  efficient  chauffeur 
or  repair  man.  and  OMlst  you  to  aeciuro  mooA  position. 
Highly  endorsed— reasonable— no  automobile  necessary  to  learn. 
Send  f<Mr  fint  lesson  to-day— lt*s  free. 
EMPIKE  AUTO  INSTITUTE,  MS  Dsks  BUg.,  EiAnNr,  N.  T. 


BROWN  &  SHARPE  MFG.  CO. 

PROVIDENCE.  R.  L.  U.  S.  A. 

B.&S. 

Automatic 

Centre 

Punches 

Light, 

Simple, . 

Durable  and 

Convenient 

WRITE  FOR  SPECIAL  CIRCULAR 


Washington  University 

Saint  Louis.  Mo. 
DAVID  F.  HOUSTON,  A.M.*LUD^Chiuicellor 


Comprises  the  following  departments  i 

The  Department  of  Arts  and  Sciences 

A,    The  College 

MARSHALL  S.  SNOW,  A.  M^  LUD,.  Dean 

Includinff 

The  Henry  Shaw  5(^hcH)l  of  Botany 

WM,  TRELEASE,  S.  D^  LL*  D..  Enctlmann  Profea- 
■or  of  Bciany,  in  charge 

B.  The  Sc  hoc  t  of  Engineering  and  Arc  hitectu  re 

C  M.  WOODWARD,  Ph.  D..  LL.  D.,  Dean 

Civil,  |d«c!hanical>   Electrical,    and    Cheinltral    £t>« 

gcJnecrinir,  und  Architecture 

The  St.  Lrouis  School  of  Fine  Arts 

EDMUND  H.  WUERPEL.  Director 

The  Law  School 

^WM-  B.  CURTIS,  LL.  D.,  D»n 

The  Medical  School 

WU.  H.  WARREN,  Ph.  D.,  Dean 

The  Dental  School 

JOHN  H,  RBNNERLY,  M.  D^  D.  D.  S..  Dean 

The  Unlvertity  open  a  September  23^  1909.  For  Vn- 
formation  In  reEatel  to  entrance  eHiLiTil nations  and 
other  matters,  address  the  Deann  of  tbc  different 
schools. 

Saint  Louifi,  Mo. 


$1,500  a  Year  For  Life 


AOTooe  ^bo  Can  tpare  f  3.50  or  mora  a  month  Csn  parch aso  nn  nndivided  Interest  in  our 
l&.OOQ-acro  rubber  plantation  in  Tropical  M«iico.  125  a  tTionih  paid  tliroui;fa  the  developmeot 
period  of  our  plan  tat  LDP.  Bho  til  d  bring  yoit  an  averaf^e  revenue  of  11,500  a  year  net  pro6t  aa 
loug  as  yen  live  aod  leave  an  annuity  lor  your  betr^  Jf  you  wish  to  save  for  old  age 
or  provide  for  the  da>^  wh^a  you  feci  CLntiiled  (o  retire  from  constant  work,  thta  Is  a 
mo^t  exceUtnt  opportauity.  It  is  tnoro  profitable  than  life  insurance,  and  not  bo 
lon^  (o  ivait-— tafe  a$  cliy  refll  eatate,  jet  Dot  so  costly ;  better  than  a  savinga  bank, 
for  the  pro&t  ia  gr^ater^ 

All  wealth  Comes  from  the  earth,  and  our  15,000  acres,  well  watered,  accessible 
to  markets,  and  superintended  by  an  CKperieucod  aad  capable  American  manager, 
should  yield  large  and  steady  profits^ 

We  are  chanfiog  the  production  of  crude  mbbor   from  the  primitive  and 

destructive  methodsi  heretofore  eniploj?ed  by  the  nativea  to  the  mt^sc  Bcicnti^c  and 

successful  plan  known  to  modern  forestry. 

There  is  nothing  speculative  about  crude  rubber^     It  can  be  sold  evory  day  in  the  year  In 

any  niA^l^ct  £a  the  world  at  a  price  ttmt  Iih^^  been  steadily  increasing  for  years.    For  a  quarter  of 

a  century  Lhe  world's  supply  has  been  spoken  for.  months  before  it  reached  the  civlljied  markeL 

The  prtco  has  doubled  in  a  dccado  and  the  question  of  future  supply  JS  of  vast  xaomeflt  and  can 

only  ne  solved  by  the  scientific  cultivation  of  (he  rubber  tree. 

We  sreefiftiigcd  in  this  iuimeusi^ly  profitable  industry  on  a  lareo  scale,  bavin;  Dearly  one 
mlllioTi  rubber  trees  onder  cultivation  wbtch  win  be  producin>^  rubber  in  due  time. 

The  unusual  opportunity  is  now  open  to  you  to  secure  sbare^  tn  our  plantation.  Each  share 
represents  an  undivided  interest  in  our  land  upon  which  we  eipect  to  soon  have  growing  at  least 
l^&OO.Ot^O  rubber  trens  and  5^.i0,00u  cocoanut  trees,  beg tdes  other  tropLcat  products^  The  great 
work  we  have  accomplished  absolutely  &sEures  the  succe^  of  our  entcrprUe, 

Wc  have  full  and  complete  literature  ibowiug  conclusive  facts,  logical  fi|^rca  and  definite 
references  ol  good  character,  proving  beyond  any  doubt  that  our  proposition  is  bona  fido,  cer- 
taia  and  profitable. 

It  is  worth  your  time  to  ask  for  our  booklets.     In  Justice  to  yourself  yon  should  provide 
aj^alnst  the  ravages  of  time^  the  chances  of  poverty  and  the  misfortunes  of  111  health,  by  making 
an  Inve'i.tmentand  securing  a  competent  (ncomti  that  will  cover  all  necessary  living  rcfiuiromenls. 

Write  Cor  booklet — ''A  Safe  and  Profitabla  [Tive<;tmeivt"^^and  satisfy  yourself  that  our  statements  are  correct. 
Over  900  people,  after  thoroughly  in  vestii^a  ting  our  proposition,  have  become  associated  with  us  in  this  groat  enterprise. 
^^''rite  today  Cor  fncts  which  wilt  put  you  in  close  touch  with  every  detail  of  our  plam    Ot^r  literature  ifrjiMr  ftvub 
and  every  request  will  receive  Immeaiato  atteatioD, 

CONSERVATIVE  RUBBER  PRODUCTION  CO. 


One  c^f  Our  15-iDoniha 
old  trcHv 


Digitized  by 


Google 
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PATENTS 


Secured  Promptly  and  with  special  reg<^ 
to  the  legal  protection  of  the  inventioii 

HAND  BOOK  FOS  IBIVENTOR8  AND  MANUFACniREBS  SENT  FREE  UPON  REQUEST 

C.  Li.  PA^RKER,  Patent  ILiawxer 


itoric*.  Co9jrrlglite» 
It.    PttteaiSiilts 


I  to  PMcatabUity,  ValMUjr 
In  aU  State* 


It    AmcricaD  Tire  Co..  Lippincott  Pencil  Co..  International  Ore  Treating  Machinery  Co..  Globe  Machine 

and  Stamping  Co..  Metal  Manufacturing  Ca.  Builders  Iron  Foundry.  Morgan  Machine  and  Engineering  Co..  Berkshire 
Specialty  Co..  Stewart  Window  Shade  Co..  Macon  Shear  Co..  Acme  Canopy  Co..  Inventors*  and  Investors*  Corporation.  Oakes 
Manufacturing  Co..  Cox  Implement  Co..  Columbus  Buggy  Co..  National  Index  Co..  Handv  Box  Co..  Iron-Ola  Co..  By-Prodocts 
Chemical  Co..  Alabama  Brewing  Co..  National  Offset  Co..  Antiseptic  Supply  Co..  Floor  Clean  Co..  Fat  Products  Refining  Co« 
Richmond  Electric  Co.,  Railway  Surface  Contact  Supplies  Co..  National  Electric  Works.  Modem  Electric  Co. 

Mr.  Parker  on  November  1. 1903.  after  having  been  a  member  of  the  Examining  Corps  of  the  U.  S.  Patent  Office  for  over 
five  years,  resigned  his  position  as  Examiner  to  take  up  the  practice  of  patent  law. 

IM  MefSOLL  BUILDING  ....  WASBIN6TOIIU  Du  C 


Givlne^    ft]  11    Information    on 

Paten ta  and  a  ll»t  ai  WHAT 

TO  INVENT 

MAILED  FREE 

Write  ibr  them  before  pin Hngr 
your  buBin,«sB.  You  ^vll]  find 
them  valuable.  Paten U  ad- 
vert! a«d  Tor  HfLle  free.  Can* 
BcJeniiauv  service.  Send 
aketch  for  free  Dpialoa  aa  to 
patcntoibillty. 

WOODWAR0  k  CHANDIEE 

ATTORNEYS 
1253  F  8t^  Waahln^on,  Q.  C, 


HAVE  YOU  AN  IDEA? 

If  SO  write  for  our  Books:  "Why  Patents  Pay," 
*'What  to  Invent/'  ''100  Mechanical  Movements*' 
and  a  Treatise  on  Perpetual  Motions— 50  Hlnstra- 
tiont.  All  mailed  free.  F.  6.  DDETERICH  ft 
CO*v  Patent  Lawyers  and  Experts,  CM 
OURAY  BLOCK.  WASHINGTON,  D.  C 


p 


ATENTS 


TkhiftbttBook  on  pAtanli  r  R  UL*   Villa  hov  to 

H  Henre  t4ieiii  mX  tow  i^wt.    How  to  Bell  *  FiatontL  aad 

H  WhA«  fro  Invent  for  From.   Okwrn  Maohantml  ■or*. 

^^L  aunii  Id  TKiu«bl*  to  t&TtnCora.   Foil  o(  Moaoy-lfakiBK 

WbO  WTttB 

CMEAItA  A  BROCKf   PaTBNT  ATTORNKVa 
aia  W.  atTMC,  n.  W.,  Washlnston,  D.  o« 


PATENTS 

■  TRADEMARKS   AND  COPYRIGHTS 

SECURED  OR  FEE  RETURNED 

Send  model  or  sketch  and  description  of  toot  invention  for 
ft—  search  of  the  U.  S.  Patent  Office  records. 

Our  Four  Books  mailed  Free  to  any  address.  Send  for  these 
books:  the  finest  publications  ever  issued  for  freedistribntioD. 

*HOW  TO  OBTAIN  A  PATENT 

Our  Illustrated  eiffhty  pa^e  Guide  Book  is  an  invalnable 
book  of  reference  for  inventors  and  contains  100  mechanical 
movements  illustrated  and  described. 

FORTUNES  IN  PATENTS 

Tells  How  to  Invent  for  Profit  and  ffives  history  of  aoc- 
cessful  inventions. 

WHAT  TO  INVENT 

Contains  a  valuable  list  of  Inventions  Wanted  and  snir* 
ffcstions  conceminir  profitable  fields  of  invention.  Also  in- 
formation reirarding  prizes  ofifered  for  inventions,  amonir 
which  is  a  PRIZE  OF  $100,000 

offered  for  one  invention  and  $10,000  for  othera. 
PATENTS  THAT  PAY 

Contains  fac-similes  of  unsolicited  letters  from  our  cUenJs 
who  have  built  up  profitable  enterprises  founded  upon  patents 
procured  by  us.  Also  indorsements  from  prominent  invent- 
ors, manufacturers.  Senators.  Congressmen.  Governors,  etc. 

WE  ADVERTISE  OUR  CLIENTS'  INVENTIONS  FREE 

in  a  list  of  Sunday  Newspapers  with  two  million  drcnlatico 
and  in  the  World's  Profresa.    Sample  Copy  Free. 


VICTOR  J.  EVANS  A  CO. 

lUa OIBcas.  $1S  T'  St.  N.  W^igitized  by  VWASIIIIfCIOlClft.  C 
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PROMOTED! 


^  Don^t  worry  about  the  boss  not  having  his  eye  oa  you  and  noticmg  the  improve^ 
ment  m  your  work.  Remember  he  is  human — he  is  on  the  lookout  for  good  men* 
His  success,  and  the  firm's  dep«ids  on  his  ability  to  select  the  right  man, 

<|  H  you  are  a  little  better  than  the  other  man — if  you  know  more  about  your  work 
than  he  does,  do  you  suppose  the  boss  will  pass  you  by  and  boost  the  other  fellow? 

fl  You  wiA  you  had  a  better  job.  You  wish  you  knew  more,  then  you  could  do  more  and  cam 
tuore.     Fill  in  the  blank  form  below  and  let  us  tell  you  how  these  wuhes  can  be  realized. 


Q  Our  advice^  based  upon  the  experience  oF  our 

successful  students  and  graduates  wiQ  cost  you 
nothing.  It  Doay  start  you  right  and  change  your 
wbole  future. 

^  The  American  School  of  Con«iporKknc«  i*  ui  educMkiaal 
iiubtubaa.  We  employ  no  agents  or  colle^tori*  live  mcf  tl 
of  our  work  ckakei  Uiia  mmeceuaiy. 

^  Acfvice  icwtdiDg  the  work  you  witk  to  uk?  VP  ">^  °^ 
complete  Buflcim  wjJl  be  tent  for  the  coupoo.  Tbete'i  no 
otjtigattoix  otlAcKed  to  dm— mA3,  it  ta>day. 

WE  HELP  MEN  HELP  THEMSELVES 

AMERICAN  SCHOOL  of  CORRESPONDENCE 

CHICAGO.  U.  S.  K 


FREE  INFORMATION   COUPON 


AtnArlcui  ScbooJ  of  CorreBpondeDce  i 

Fle»»r  wGfid  mt  five  youf  Bulleim  of  mtifl«tri^  ioFoRiu>tioD 
And  advue  me  ho  w  I  ua  tpuljiy  kr  [x»iihoD  nwrked  'X. ' 


.EhdrMtmviir 


''JK^ 


.Raihiidi 


.ArdiHt 

.Sbnl  1^1  Piltn  Dnftflua 


NAME 

ADDRESS  .„„, 
OCCUPATION  . 
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Cost  of  Industrial  Insurance 
Further  Reduced  Voluntarily 

by  i 

The  Prudential 

Industrial  Policies  now  being  issued  have  increased 
Benefits  averaging  over    10   per   cent,    and    will 

Give  Many  Millions  of  DoUars 

of  Life  Insurance  More  Than  The  Old  Rates  Would  Have  Provided* 

Over  20  Million  Dollars 

Extra  Life  Insurance  has  also  been  added  voluntarily  to  Industrial  Polici^  issued 
since  January  1  st,  1 907»  and  in  force  July  1  st,  1 909,  with  no  increase  in  premiums. 

This  is  the  Greatest    Benefit    to    Policyholders   Ever 

Granted  by  The  Prudential  giv- 
ing More  Life  Insurance  for 
the  Money  Than  Any  Similar 
Policy  Ever  Before  Issued, 


PRUDENTrAL 


You  want  the  Beat  in  Life  Insurance  at 
the  Lowest  Cost,  write  to  The  Prudential 
for  it.     State  age.     Address  Dept,  135. 


The  Prudential  Insurance  Company  of  America 

lDc<jri}ara.teil  aaa  Slock  Cqiupaot'  bj  ihs  Stale  of  New  Jertey 
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MAKING  GOVERNMENT  GOOD 

By  C.  F.  CARTER 


HY   IS   it   that   a   man 
working  for  a  private 

WJI  employer  can  accom- 
tL  plish  more  than  eleven 
\ll  times  as  much  in  a 
day  as  a  man  doing 
precisely  similar  work 
for  the  city?  And  why 
should  work  done  for  the  city  cost  fifteen 
times  as  much  as  the  same  quantity  of 
the  same  kind  of  work  done  for  a  pri- 
vate employer? 

Why  should  the  city  pay  a  clock  re- 
pairer $11.63  per  hour  for  tinkering  at 
its  clocks?  Why  not  save  money  by 
throwing  away  a  clock  as  soon  as  it  got 
out  of  order  and  buying  a  new  one? 

Why  is  it  that  the  city  is  obliged  to 
pay  sixty  cents  each  for  common  ward- 
robe hooks  and  five  cents  each  for  two 
screws  to  put  up  each  hook,  making  the 
total  cost  of  each  hook  seventy  cents, 
when  the  plain  citizen  can  go  into  any 
hardware  store  in  the  land  and  buy  the 
same  kind  of  hook  with  the  screws 
throw  in  for  six  cents  ?  And  why  does 
it  cost  the  city  an  additional  $1.51  to 
put  up  each  hook,  making  the  grand  total 
cost  $2.21  per  hook? 

Why  does  a  given  quantity  of  rubber 
hose  that  costs  other  purchasers  $1% 
cost  the  city  $500? 
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Why  do  gas  mantles  retailed  every- 
where at  twenty  cents  each  cost  the  city 
forty  cents  when  purchased  in  quanti- 
ties ? 

Why  do  brackets  retailed  at  forty-five 
cents  cost  the  city  three  dollars? 

Why  did  ground  with  an  assessed  val- 
uation of  $4,300  cost  the  city  $247,053 
when  bought  for  park  purposes? 

Why  does  it  cost  the  city  $8.25  a  load 
to  haul  dirt  when  a  private  citizen  can 
get  it  hauled  the  same  distance  under 
identical  conditions  for  $1.47  a  load? 

These  are  sample  conundrums  from 
rather  a  long  list  propounded  at  the  first 
budget  exhibit  of  the  Bureau  of  Munic- 
ipal Research,  which  was  held  recently. 
In  reality  they  were  aimed  at  a  specific 
city,  the  metropolis  of  a  well  known 
English-speaking  nation  of  North  Amer- 
ica; but  as  fate  would  have  it  the  con- 
ditions outlined  in  the  conundrums  de- 
picted with  startling  fidelity  the  situation 
in  about  every  community  in  the  land 
big  enough  to  be  afflicted  with  a  munici- 
pal government.  Finding  the  shoe  fitted, 
cities  everywhere  proceeded  to  wear  it. 

The  result,  totally  unexpected,  though 
the  Bureau  of  Municipal  Research  now 
tries  to  let  on  that  it  did  it  on  purpose, 
was  the  most  extraordinary  national 
awakening  to  thejn|gej-|ti^^i^/;^i 
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mediate,  sweep- 
ing permanent 
reform  in  the 
administration 
of  municipal  af- 
fairs that  this 
country  has  ever 
known.  In  New 
York,  Philadel- 
phia, Cincinnati, 
Memphis  and 
Atlanta  the 
work  of  im- 
provement is  al- 
ready under 
way;  in  Boston, 
Buffalo,     Cleve- 
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Wardrobe  Hooks  Comb  High.  But 
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land,  Los  Angeles,  Louisville,  Minneapo- 
lis, Pittsburg,  San  Francisco,  Seattle,  and 
Spokane  preparations  for  it  are  making, 
while  many  other  cities  fidgeting  on  the 
anxious  seat  are  imploring  the  Bureau 
for  information  and  help. 

All  the  fun  of  asking  conundrums  lies 
in  the  privilege  of  furnishing  the  answer. 
Of  course  the  Bureau  of  Municipal  Re- 
search had  all  the  answers  to  its  posers 
ready.  Like  all  other  conundrums  the 
answers  in  this  case  are  so  ridiculously 
simple  that  they  excite  what  the  psycho- 
therapists probably  would  call  "auto- 
resentment,"  which  may  be  defined  as  a 
desire  to  kick  one's  self.  By  adopting 
methods  suited  to  the  mental  limitations 
of  the  kindergarten  the  Bureau  of  Mu- 
-^niqipal    Research  *  has    driven    into    the 


comprehension  of  the  tax- 
payers and  clinched  there 
the  tardy  realization  that 
the  key  to  all  corruption 
lies  in  the  budget. 

Heretofore  all  attempts 
at  reform  have  been  predi- 
cated on  the  theory  that  all 
that  was  necessary  to  ob- 
tain relief  from  the  endless 
round  of  waste,  neglect,  in- 
difference, incompetence, 
extravagance  and  corrup- 
tion was  to  elect  a  Democrat  or  a 
Republican  or  an  Independent  or  a 
Non-Partisan,  or  an  Honest  Man  or  a 
Business  Man  or  Something.  But  it  has 
invariably  happened  that  the  corruption 
continued  to  increase  under  the  reform 
administration  and  the  last  state  of  the 
city  was  worse  than  the  first. 

If  he  can  but  make  the  budget  the 
grafter  cares  not  who  is  elected.  For  it 
follows  that  if  money  is  appropriated  it 
will  be  paid  out,  however  great  the  dif- 
ference between  the  ostensible  and  the 
real  purpose  for  which  payment  is  made : 
whereas,  money  not  asked  for  and 
granted  with  all  becoming  formalities 
must  remain  in  the  treasury.  In  point- 
ing out  these  obvious  facts  the  Bureau 
of   Municipal   Research   has  given   the 
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gentle  guild  of 
i^rafters  t  h  e 
only  real  set- 
back it  has 
ever  received. 

For  the  first 
time  in  history 
the  practical 
politicians  of 
New  York  sat 
in  the  back- 
ground    this 

year  looking  on  in  helpless  rage  while  a 
lot  of  folks  who  have  heretofore  been 
satisfied  to  limit  their  civic  functions  to 
paying  their  taxes  and  grieving  about 
them  at  the  club  indulged  in  the  novel 
pastime  of  spending  their  own  public 
funds  as  best  suited  them. 

For  the  first  time  in  history  a  tentative 
budget  has  been  submitted  to  the  New 
York  public  in  terms  so  plain  that  it  can 
actually  be  understood.  Department 
heads  have  been  obliged  to  prepare  at 
the  time  required  by  law  itemized  esti- 
mates of  the  sums  they  want  in  1910 
showing  precisely  what  they  want  each 
dollar  for  and  why  they  want  it.  This 
time  the  tentative  budget  was  not  locked 
up  to  be  inspected  in  secret  by  interested 
parties  only  and  then  to  be  rushed 
through  at  the  last  moment,  but  was 
given  to  the  public  to  be  analyzed,  criti- 
cised and  investigated. 

All  sorts  of  meetings,  conferences  and 
consultations  have  been  held  to  overhaul 
these  estimates.  Even  the  women  have 
taken  a  hand  in  the  game.     They  said 


Disgraceful  Paving  Conditions  In  New  York  City, 
The  Board  of  Municipal  Research  is  chansrin?  this. 


they  paid  tlieir 
share  of  the 
taxes  and  they 
proposed  to  see 
that  the  money 
was  not  wast- 
ed. By  the  lime 
they  all  got 
through  the 
pickings  were 
so  lean  that  a 
lot  of  promi- 
nent politicians  are  preparing  to  go  into 
other  business.  Tammany  has  lost  in- 
terest in  the  coming  election  and 
the  Republican  organization  doesn't 
care  whether  school  keeps  or  not. 
Why,  a  church  member  could  be  elected 
mayor  of  New  York  this  fall.  No  mat- 
ter who  is  elected  the  city  is  sure  of  get- 
ting more  for  its  money  than  it  ever  got 
before. 

As  this  outline  of  changes  wrought 
can  be  made  to  apply  a  year  hence  to  any 
one  of  a  number  of  cities  by  merely  sub- 
stituting another  name  for  "New  York," 
the  means  by  which  the  transformation 
was  wrought  becomes  of  more  than  or- 
dinary interest.  The  Bureau  of  Munici- 
pal Research  was  organized  in  1906  as* 
the  "Bureau  of  City  Betterment."  With 
a  fund  of  only  twelve  thousand  dollars 
to  work  with  the  Bureau  succeeded  in 
making  so  many  grafters  unhappy  that  it 
attracted  attention,  was  incorporated 
under  its  present  name  and  provided  with 
a  fund  of  $42,000  for  its  second  year  and 


of  $91,000  for  its  third  year's  work.  * 

Digitized  Dy  VJVJ^^V  IC 


stn 


Showing  What  the  Bureau  of 

Municipal  Research  Has 

Done. 


No.  But  There's  No  Lack  op 

Soft  Snaps  and  Good 

Things. 


This  Was  Meant  to  Point  Out 

Where  the  Grafters  Had 

Found  a  Good  Thing. 


The  working  machinery  of  the  Biflreau 
consists  of  three  directofs,  W.  H.  Allen, 
Henry  Bruere  and  F.  A.  Cleveland  and 
a  staff  of  employes;. but  it  has  the  en- 
thusiastic moral  and  financial  backing  of 
R.  Fulton  Cutting,  who  contributed  $20,- 
000  to  its  support  this  year,  of  John  D. 
Rockefeller  and  Andrew  Carnegie  who 
each  gave  $10,000  and  of  Henry  Phipps, 
R.  C.  Ogden,  John  Claflin,  Robert  W. 
De  Forest,  E.  R.  A.  Seligman,  F.  A. 
Vanderlip  and  many  others  of  that  stamp 
who  contributed  lesser  amounts  in  cash 
and  unlimited  encouragement. 

With  such  backing  the  Bureau  has 
been  able  to  score  a  long  list  of  achieve- 
ments for  the  general  good,  of  which  the 
following  are  samples: 

Caused  the  removal  of  one  borough 
president  on  charges  of  gross  incom- 
petence ; 

Frightened  another  borough  president 
into  precipitate  flight; 

Started  an  investigation  of  another 
borough  president ; 

Caused  the  removal  of  the  senior 
commissioner  of  accounts; 

Caused  the  removal  of  the  commis- 
sioner 'of  public  works ; 

Caused  the  removal  of  the  commis- 
sioner of  street  cleaning; 

Caused  the  removal  of  the  superin- 
tendent of  public  buildings; 
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Caused  the  removal  of  the  chief  en- 
gineer of  the  bureau  of  highways ; 

Caused  the  removal  of  a  miscellaneous 
assortment  of  smaller  fry; 

Focused  the  limelight  on  two  borough 
appropriations  which  made  them  shrivel 
a  million  and  a  quarter; 

Investigated  most  of  the  municipal 
departments. 

That  little  overworked  word  "investi- 
gate" in  this  particular  instance  happens 
to  mean  a  great  deal.  To  cite  a  single 
instance,  one  of  the  bureaus  investigated 
was  the  city  water  department.  This  de- 
partment has  been  running  along  in  the 
same  old  way  for  years,  just  as  the  water 
departments  of  a  lot  of  other  cities  that 
could  be  mentioned  if  necessary  have 
been  running.  No  one  paid  any  atten- 
tion to  this  department,  any  more  than 
to  other  departments. 

The  Bureau  found  that  for  nearly  two 
years  before  it  turned  the  limelight  in 
that  direction  forty  per  cent  of  the  water 
meters  had  been  read  continuously  by 
the  same  inspectors  who  had  books 
showing  the  conditions  of  the  meters  for 
a  long  period.  Hence,  if  an  inspector 
had  a  poker  game  or  other  urgent  busi- 
ness on  hand  he  need  not  make  his 
rounds  at  all  since  he  could  fix  up  his 
books  in  a  few  moments  in  the  back 
room  of  the  nearest  saloon.     ^^^T^ 
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Here  is  what  the  Bureau  found  on 
some  of  these  soft  snap  beats: 

At  48  Delancey  Street,  recorded  as  a 
dwelling,  was  a  stable  with  twelve  stalls 
in  the  basement,  all  in  use.  No.  321  East 
Sixty-third  Street,  charged  as  a  dwel- 
ling, contained  eighteen  stalls,  fifteen  of 
which  were  in  use.  Nos.  2388-90 
Broadway    which    was    charged    fifteen 


dollars  frontage  rate  and  ten  dollars  on 
other  counts,  had  two  gas  machines  and 
three  large  washing  machines  in  use.  No. 
613  West  Forty-ninth  Street,  charged  as 
a  stable,  contained  four  stalls  and  a 
scouring  and  dyeing  business  of  the  use 
of  which  there  were  ten  tubs  with  water 
running  in  a  large  stream  in  a  gutter 
down  the  center  of  the  room.    No.  327j^ 


THREE  MEN  WHO  ARE  MAKING  NEW  YORK  CITY  KEEP  HOUSE  ECONOMICALLY. 
Honry  Bruere  W^illiam  H.  Allen  Frederick  A.  Cleveland 

Digitized  by  VJ^^^^ 


gle 


SS9 


^ 

m 

■^•If    *f[l 

m 

t 

—  1 

tie  ut 

n 

ssr,  i 
.3- J 

V 

V^              j^.| 

1 

m 

J 

4 

SON  IN  Hi  {ill 


This  Seems  to  Show  the  Brooklttv 
Man  Dii>n't  "isTAKD  In." 


How  Easy  Monry  Begins  to  Shrink 
Under  the  Lime  Light. 


East  One  Hundred  and  Twenty-second 
Street,  recorded  as  a  residence  and 
charged  six  dollars  a  year,  had  ten  stalls 
in  the  basement  and  a  bottling  business 
on  the  second  floor.  No.  232-4  West 
Eighteenth  Street  had  had  no  meter 
readings  since  January,  1899.  The  pro- 
prietor of  the  stable  containing  fifty 
stalls  had  no  meter  but  thought  there 
had  once  been  one  in  the  cellar  which 
was  now  filled  in  and  cemented  over.  At 
No.  426  East  One  Hundred  and  Fourth 
Street  where  twenty  stalls  were  in  use 
the  meter  had  not  been  read  for  five 
years.  The  meter  was  knocked  over,  the 
dial  blank,  dial  and  seal  were  gone. 

Some  meters  were  inaccessible,  some 
were  so  covered  with  mud,  water  and 
refuse  that  it  was  impossible  to  tell 
whether  they  were  sealed  and  in  good 
condition.  The  meters  were  put  together 
with  screws  so  that  their  parts  were 
readily  accessible  to  any  one  interested 
in  reducing  the  record. 

Of  6,028  meter  records  analyzed  2,919 
were  shown  to  have  been  in  a  condition 
of  neglect  for  an  average  period  of  9.8 
months;  some  had  been  in  a  neglected 
condition  for  years.  One-third  of  the 
meters  were  still  in  a  condition  of  neglect 
at  the  close  of  the  inquiry. 

To  be  sure,  the  city's  interests  were 
not  lost  sight  of  by  the  inspectors  who 
were  too  busy  to  make  their  rounds. 
When  they  found  time  they  sat  down 
and  "averaged"  the  charges  that  should 

S90 


have  been  made  if  the  meters  had  been 
duly  read  and  reported.  Of  8,238  meter 
accounts  investigated  by  the  Bureau, 
twenty-two  per  cent  had  been  "aver- 
aged." Then  after  the  meters  had  been 
averaged  a  lump  sum  was  sliced  off  the 
bill  so  as*  not  to  be  too  hard  on  the  con- 
sumer. On  one  sum  of  $17,352.30  there 
had  been  an  arbitrary  reduction  of 
$3,726.30.  Finally,  when  the  water 
register  got  hold  of  the  account  he  care- 
fully charged  up  the  bill  and  then  ac- 
cepted as  payment  in  full  whatever  the 
water  user  chose  to  offer  him.  The 
reg'ister  admitted  that  in  two  years  bills 
aggregating  $1,800,000  had  been  "aver- 
aged,'* and  that  he  had  accepted  as  pay- 
ment in  full  about  $900,000.  Yet  after 
this  most  liberal  treatment  of  the  city's 
patrons  the  Bureau  of  Municipal  Re- 
search was  mean  enough  to  say  the  city 
had  "not  only  been  deprived  of  revenue, 
but  that  the  system  maintained  put  a 
very  large  premium  on  inefficiency  and 
dishonesty." 

One  of  the  interesting  discoveries 
made  was  that  a  considerable  number  of 
former  employes  of  the  water  depart- 
ment were  regularly  engaged  in  going 
about  from  user  to  user  making  a  busi- 
ness of  fixing  meters.  It  is  a  very  sim- 
ple matter  to  "fix"  a  water  meter.  By 
moving  a  pointer  one  notch  it  is  possible 
to  cancel  a  charge  of  $90. 

The  result  of  this  particular  investi- 
gation was  a  complete  reorganization  of 
the  water  department  on  a  business  basis 
with  a   resultant   increase   of  a   million 
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dollars  a  year  in  the  revenues  of  New 
York  City. 

Very  interesting  discoveries  were  also 
made  in  other  departments.  It  was 
found,  for  instance,  that  keeping  New 
York's  city  hall  clean  costs  the  taxpayers 
$19,707.25  a  year.  Two  men  are  em- 
ployed to  each  three  rooms;  that  is,  one 
man  cleans  one  room  and  half  another, 
yet  no  one  has  ever  complained  that  the 
city  hall  was  any  cleaner  than  it  should 
be. 

Three  hundred  feet  distant  from  the 
city  hall  stands  the  Park  Row  building 
which  is  owned  by  private  parties,  a 
large  portion  of  which  is  leased  by  the 
city  for  public  offices.  In  this  building 
janitor  work  costs  $24.13  per  room  per 
year,  or  one-fifteenth  of  the  cost  per 
room  of  cleaning  the  city  hall.  In  the 
Park  Row  building  each  employe  cleans 
seventeen  rooms  per  day,  or,  in  other 
words,  he  does  eleven  times  as  much 
work  as  the  city  janitor,  and  the  building 
is  neat  and  wholesome. 

Learning  of  this  condition  of  affairs 
a  corporation  which  makes  a  business 
of  janitor  work  in  large  buildings  of- 
fered to  sign  a  contract  to  keep  the  city 
hall  as  clean  as  it  is  now  kept  for  one- 
eleventh  of  the  present  cost,  or  $1,800 
a  year;  and  to  keep  it  really  clean  for 
$3,600  a  year,  which  is  about  one-sixth 
of  the  present  cost.  But  did  it  get  the 
contract?  Well,  not  exactly:  what  do 
you  think  Tammany  is  in  business  for, 
any  way? 

If  John  D.  Rockefeller  did  business 
the  way  the  city  of  New  York  does  he 


Making  Plain  to  the  Tax- 
payer THE  Fact  He  Was 
Paying  a  Clock-Re- 
pairer  $11.63  PER 

Hour  for  His 
Services. 


would  be 
bankrupt  in 
three  weeks. 
The  West 
End  Hotel  in 

Fort  Washington  Park,  owned  by 
the  city,  is  occupied  by  a  tenant  who 
not  only  has  not  paid  a  cent  of 
rent  for  seven  years,  but  who  has  by 
clever  bookkeeping  contrived  to  run  up 
a  bill  against  the  city  of  $1,386.92.  A 
merry-go-round  in  Central  Park  pays 
$600  a  year  for  th^  privilege  of  operating 
in  this  profitable  location,  while  a  simi- 
lar privilege  in  Prospect  Park,  Brooklyn, 
brings  in  a  revenue  of  $6,600  a  year,  and 
the  concessionaire  makes  money  at  that. 

At  a  city  store  yard  it  "was  found  by 
the  Bureau  that  no  inventory  had  been 
taken  for  teii  years.  Some  stocks  were 
short,  others  showed  a  surplus,  while 
still  another  that  had  cost  $3,000  had  not 
been  touched  since  its  purchase  five  years 
before.  A  privilege  for  a  soda  water 
stand  that  had  paid  the  city  $600  a  year 
before  the  Bureau  began  stirring  up 
things  now  brings  the  city  $8,400»a  year. 

Still  another  neat  little  find  was,  that 
the  street  railroads  were  indebted  to  the 
city  in  the  sum  of  $1,500,000  for  paving 
between  the  tracks  at  public  expense. 
Another  find  was  that  unpaid  taxes 
amounted  to  thirty  dollars  per  capita. 

To  be  sure,  discoveries  of  this  kind 
have  been  made  before.  They  have  fur- 
nished some  first  page  copy  for  the  news- 
papers for  a  day  or  two  and  that  was  the 
end  of  them.  But  the  Bureau  of  Mu- 
nicipal Research  did  not  stop  with  mere 
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discoveries  of  sensational  conditions.  It 
also  showed  just  why  such  conditions 
were  possible  and  how  they  might  be 
remedied. 

Comptroller  Metz  was  so  interested  in 
a  presentation  of  the  need  for  more  ef- 
ficient supervision  of  the  department  ac- 
counts that  at  his  request  the  Bureau  of 
Municipal  Research  made  an  exhaustive 
study  of  the  department  of  finance.  The 
Comptroller  published  the  report  and 
reorganized  his  department  along  the 
lines  suggested  in  it.  One  result  has 
been  that  warrants  that  formerly  might 
be  held  up  for  three  days  or  three 
months  without  redress  and  without  pos- 
sibility of  definitely  locating  responsibil- 
ity for  the  delay  are  now  passed  through 
within  one  day,  or  two  days  at  the  out- 
side. The  slight  change  in  this  one  divis- 
ion of  warrants  saves  time,  saves  $25,000 
a  year  in  printing  and  saves  $30,000  a 
year  in  clerk  hire.  Voucher  and  invoice 
processes  were  installed  on  the  Bureau's 
plans  which  enable  the  department  of 
finance  to  receive  promptly  from  all  de- 
partments the  information  necessary  to 
place  the  city  on  a  favorable  trading 
basis,  thus  getting  for  the  first  time  the 
benefit  of  trade  and  cash  discounts  and 
establishing  a  full  record  of  liabilities  as 
soon  as  incurred. 

The  Bureau  compiled  convincing  proof 
that  the  office  of  commissioner  of  ac- 
counts was  simply  a  whitewashing  ma- 
chine filled  with  political  appointees, 
many  of  whom,  including  at  least  one 
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commissioner,  had  engaged  in  private 
accounting  on  the  city's  time.  The  office 
was  reorganized  on  a  basis  of  efficiency 
that  would  do  credit  to  any  private  ac- 
counting firm. 

A  memorandum  from  the  Bureau  on 
the  inefficient  organization  of  the  bureau 
of  licenses  led  to  a  thorough  reorganiza- 
tion of  that  bureau,  including  the  dis- 
missal of  officials  responsible  for  graft. 
Now  the  bureau  is  as  well  conducted  as 
if  it  were  a  private  business. 

Changes  in  methods  of  administration 
in  another  bureau  saved  the  city  $200,- 
000  a  year,  resulted  in  the  laying  of  as 
much  pavement  in  two  months  as  in  the 
preceding  two  years  and  marked  the  be- 
ginning of  records  that  give  some  idea  of 
the  work  being  done. 

The  Bureau  of  Municipal  Research 
investigated  the  board  of  health,  the 
park  department  and  the  tenement  house 
department  and  made  recommendations 
regarding  each  of  them  which  have  led 
to  notable  increases  in  the  efficiency  of 
them  all.  The  grand  total  of  reforms 
introduced  through  the*  agency  of  the 
Bureau  has  given  the  metropolis  better 
public  service  than  it  ever  had  before 
and  this  under  a  Tammany  administra- 
tion. Results  have  vindicated  in  a  re- 
markable degree  the  Bureau's  contention 
that  an  archangel  could  not  give  an 
American  municipality  an  honest  and 
efficient  administration  if  old  methods 
were  followed ;  but  that  if  common  sense 
business  methods  were  applied  to  mu- 
nicipal affairs  any  sort  of  man  that  poli- 
tics happened  to  throw  up  would  render 
satisfactory  service  for  the  thoroughly 
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sufficient  reason  that  he  could  not  help 
himself. 

Lastly,  the  reasons  for  the  maladmin- 
istration, corruption  and  incompetence 
were  carefully  set  forth  in  short  lessons 
in  easy  words  and  presented  to  the  pub- 
lic in  the  first  Budget  Exhibit  together 
with  equally  simple  and  direct  explana- 
tions of  the  way  in  which  the  public 
could  play  its  proper  part  in  the  manage- 
ment of  its  own   affairs,   the  principal 


feature  of  which  was  to  keep  a  sharp  eye 
on  the  budget.  Seventy  thousand  per- 
sons visited  the  exhibit  and  every  one 
else  in  New  York  read  about  it. 

Now  the  resistless  force  of  enlight- 
ened public  opinion  is  behind  the  Bureau 
which  has  given  American  municipalities 
the  first  ray  of  hope  they  have  ever  had 
for  really  efficient  and  economical  gov- 
ernment in  return  for  the  billion  dollars 
a  year  spent  for  the  purpose. 


Why  Men  Drink 

If  on  iny  theme  a  rightly  think, 
There  are  five  reasons  why  men  drink — ' 
Good  wine,  a  friend,  because  I'm  dry, 
Or  lest  I  should  be  by  and  by, 
Or  any  other  reason  why. 

—John  Sirmond. 
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A  MOSQUITO'S  SURGICAL  INSTRUMENTS. 
Tbey  consist  of  a  lance  and  four  little  saws,  with  which  a  mosquito  makes  and  onlarRcs  her  pnnctare. 


TINY  SCOURGE  OF  THE  WORLD 


By  HENRY  M.  HYDE 


IZ-Z-Z-BR-BR-Z-Z! 

Well  may  the  thin- 
skinned  race  of  man 
shudder  and  go  wan 
as  that  shrill  and  tri- 
u  m  p  h  a  n  t  war  -  cry 
strikes  the  enlightened 
ear.  It  means  war, 
pestilence  and  famine ;  it  heralds  the  on- 
slaught of  an  inconceivable  host,  armed 
with  poisoned  arrows;,  it  is  the  rallying 
cry  of  a  merciless  and  malignant  horde, 
which  slays  and  spares  not — neither  the 
nursing  mother  nor  the  babe  in  her  arms. 
Insomnia,  blood-poison,  malaria,  ele- 
phantiasis, yellow  fever  are  its  allies; 
swarming  in  their  billions,  its  warriors 
have  stopped  the  progress  of  agriculture, 
depopulated  whole  great  regions,  ruined 
nations,  overthrown  the  Roman  Empire. 
In  the  United  States  alone,  the  death- 
roll  of  this  insect  army  is  greater  than 
that  of  the  Civil  War. 

First  and  for  centuries  the  mosquito 
was  merely  a  nuisance.  Fat-witted  man, 
sitting  on  the  front-stoop  of  cliff-  and 
cave-dwelling,  wattled  hut  and  marble 
palace,  of  a  summer  evening,  has  cried 
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"Ouch!"  smote  himself  sorely  and  jib- 
bered  that  immemorial  bromidium: 
"Well,  he  won't  bite  anybody  else,  any- 
how." 

Then  the  thin  detectives  of  science, 
spying  through  thick  glasses,  risking 
and  losing  their  own  lives  in  the  danger- 
ous work,  verified,  at  last,  long  harbored 
suspicions  and  brought  home  to  the  mos- 
quito the  certain  proof  of  his  crimes. 
Through  the  winged  snakes  of  Herodo- 
tus, arid  in  no  other  way,  whatsoever, 
are  malaria,  yellow  fever  and  a  number 
of  other  diseases  communicated  to  man. 
The  pest  becomes  a  pestilence;  the 
nuisance  a  flying  scourge  of  the  world. 

Now  come  the  historian  and  the 
sociologist,  to  join  forces  with  the  scien- 
tist and  pile  up  the  indictment  against 
anopheles.  It  was  the  mosquito  which 
made  New  York  the  most  congested  city 
in  the  world  by  making  so  much  of  Jer- 
sey, Long  and  Staten  islands  impos- 
sible as  places  of  suburban  residence; 
which  filled  and  fills  the  tropics  with 
weak  and  spiritless  people  by  injecting 
the  parasitic  worm,  filariasis,  into  their 
anaemic  veins.  It  was  not  the  Goths  and 
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Vandals;  not  its  own  luxury  and  vice 
and  corruption  which  brought  great 
Rome  to  the  dust.  It  was  the  mosquito 
which  thinned  the  hot,  proud  blood  of 
Julius  Caesar  with  the  germs  of  malaria ; 
shook  and  broke  the  stubborn  wills  of 
the  old  Romans  with  chills  and  fever  and 
made  them  easy  victims  to  uninoculated 
arms  from  the  North. 

On  the  sea  shore,  not  far  from  New 
York,  there  stood  a  cluster  of  handsome 
suburban  villas.  The  ground  which 
they  occupied  was  high.  It  sloped  stiffly 
up  from  the  ocean.  The  hottest  summer 
days  were  tempered  by  the  vitalizing 
breeze  which  blew  in  from  the  wide 
Atlantic.  Once  in  a  time  there  were  a 
few  mosquitoes  about,  but  malaria  was  a 
thing  unknown.  Never  had  these  favored 
villa-dwellers  been  attacked  by  any  of 
the  slow  fevers  which  sometimes  afflict 
those  who  hug  the  sea.  The  town  boast- 
ed, with  full  justice,  its  salubrity.  The 
price  of  its  five  acre  lots  rose  and 
doubled.  Roses  bloomed  on  the  cheeks 
of  its  women  and  children.  Its  men 
went  keen  and  alert  about  their  work, 
their  hearts  pumping  clean,  red  blood, 


A  Mosquito  Pupa  with  Parts  Nambd. 

Arcadia.  Transportation  to  and  from 
the  city  was  slow  and  the  trains  infre- 
quent. Finally  the  local  railroad  was 
persuaded  to  make  improvements.  As 
a  first  step  it  set  about  laying  an  extra 
track  for  express  service.  A  great  gang 
of  sturdy  Italian  laborers  was  brought 
out  to  make  ready  the  roadbed.  They 
came  in  mid-June  and  camped  for  a 
couple  of  weeks  in  box-cars 
and  tents  at  the  bottom  of 
the  rise  of  ground  which 
lifted  the  town  a  hundred 
feet  into  the  air.  By  August 
the  track  was  done  and  the 
fast  trains  running.    A  week 


their  lungs  fresh- 
ened nightly  by  the 
clear,  cool  breath  of 
the  ocean.  There 
was  only  a  single 
drawback  to  life  in 


Wing  of  a  Mosquito— From  a  Glass 
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later  a  woman  living  in  one  of  the  high 
villas  was  taken  with  a  sudden  chill,  fol- 
lowed by  a  high  fever.  Before  the  end  of 
the  month  there  were  a  score  of  cases  on 
the  hilltops. 
The  local  doc- 
t  o  r  said  it 
couldn't  be  ma- 
laria, because 
such  a  thing 
had  never  been 
heard  of  in 
that  vicinity. 
Most  of  the 
villa  -  dwellers 
were  well  -  to- 
do.  They  fled 
away  'to  the 
mountains  to 
escape  the  in- 
fection. In  the 
fall  not  all  of 
them  came 
back.  Next 
spring  chills 
and  fever  were 
more  common. 
Presently  many 
of  the  villas 
were  empty. 
The  price  of 
real    estate 

dropped.    Five  acre  lots  were  cut  up  into 
chicken  farms  and  truck  gardens. 

It    was,    of    course,    the    degenerate 
descendants  of  Julius  Caesar  who  thus 
•avenged  their  ancient  fall  on  the  mas- 
ters of  the  new  world.    Fresh  from  the 


Head  op  Male  Mosquito, 
Greatly  magnified. 


fever-stricken  marshes  of  the  Roman 
campagna,  with  their  veins  full  of  the 
germs  of  malaria,  they  had  infected  the 
immaculate  mosquitoes  of  Arcadia,  which 

had,  in  turn, 
poisoned  the 
blue  blood  of 
the  villa-dwel- 
lers and  thus 
helped  history 
to  repeat  itself. 
A  man  driv- 
i  n  g  through 
southern  New 
Jersey  noticed 
the  well 
watered  fields, 
the  rich,  lush 
pastures  and 
decided  that 
here  was  an 
ideal  dairy 
country.  He 
built  his  bams 
and,  with  the 
coming  of 
May,  turned 
his  herd  of 
sleek,  thin- 
skinned  Jerseys 
out  to  graze. 
But  with  May 
also  came  the  mosquitoes.  The  tor- 
tured cows  grew  thin  and  scrawny.  They 
were  kept  restless  and  nervous.  They 
gave  little  milk  and  that  was  thin  and 
poor  in  quality.  A  single  season  proved 
that    a    profitable    dairy    farm    in    that 
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region  was  impossible. 
Other  men  followed.  The 
experiment  was  tried  again 
and  again.  It  always  failed. 
But  for  the  mosquito  pure, 
rich  milk  would  be  easier  to 
get  in  Philadelphia  and  the 
price  might  well  be  less 
than  it  is  at  present.  Be- 
cause of  the  mosquito  the 
state  of  New  Jersey  is  de- 
prived of  the  profit  which 
would  follow  the  establish- 
ment of  a  great  and  thriv- 
ing industry. 

Many  parts  of  the  same 
state,  especially  along  the 
sea  shore,  are  excellently 
adapted  to  the  growing  of 
small  fruits.  The  bushes 
and  plants  make  excellent 
growth  and  bear  large 
crops  of  fine  fruit.  But 
who  shall  do  the  picking? 
Time  and  again  gangs  of 
Italian  laborers  have  been 
brought  out  from  the  city 
at  high  wages  to  gather 
the  berries.  Once  face  to 
face  with  the  ancient  and 
victorious  enemy  of  their 
race  they  have  endured  the 
torture  for  a  few  hours, 
then  fled  in  utter  rout, 
leaving  the  fruit  to  rot. 
But  for  the  mosquito  small  fruits  would 
be  cheaper  and  more  plentiful  in  New 
York  and  Philadelphia,  and  Jersey  would 
add  great  sums  to  its  annual  income. 

Every  climate  is  the  mosquito's  choice. 
In  the  remote  tropics  the  explorer  who 
disturbs  for  the  first  time  with  the  prow 
of  his  adventuring  canoe  the  surface  of 
a  winding  river  finds  a  cloud  of  micro- 
scopic spearsmen  waiting  his  arrival.  In 
the  great  North  Woods  the  mosquitoes 
drive  the  deer  into  deep  water  and  the 
growl  of  their  baffled  buzzing  about  the 
bar  of  the  sleeping  woodsman  is  almost 
terrifying.  The  prospector,  toiling  under 
his  pack  in  ice-bound  Alaska,  knows  no 
respite  from  their  stings. 

By  comparison,  the  red  Indian  with 
his  tomahawk  and  the  black  Somali  sav- 
age with  his  war-club  are  welcome  din- 
ner guests ;  the  rattle-snake  and  the  cata- 
mount are  pleasant  family  pets. 


Head.  Frelers.  and  Lance  of  Female  Mosquito. 
Greatly  magnified. 


Science  has  demonstrated  that  the 
only  way  a  man  can  acquire  malaria  is 
to  be  bitten  by  a  mosquito  which  is  in- 
fected with  the  germ  of  the  disease  and, 
conversely,  that  the  only  way  a  mos- 
quito can  become  infected  is  to  bite  a 
man  which  already  has  the  disease.  Just 
as  it  is  impossible  for  the  wisest  high- 
brow to  determine  whether  the  hen  or 
the  egg  came  first  in  the  ancestry  of 
domestic  poultry,  so  science  gives  up  the 
problem  of  finding  the  beginning  of  the 
vicious  circle  of  malaria.  How  the  first 
man  to  acquire  the  disease  could  have 
acquired  it  by  being  bitten  by  a  mos- 
quito which  could  not  have  been  infected 
except  by  biting  a  man  who  already  had 
it  must  forever  remain  an  unsettled,  if 
quite  academic  question.  Remains  the 
fact  that  the  only  practical  way  to  break 
the  circle  is  to  exterminate  anopheles, 
which,  when  tl^eg.,a|g|ti^ul,jg^^jr^rsion 
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One  of  the  Whisrp.rs  of  a  Male  Mosquito. 
It  is  supposed  to  be  an  oriran  of  hearing. 

of  the  species  to  race-suicide  is  consid 
ered,    is    really    a    man's 
sized  job. 

If  quite  protected 
against  infant  mortality 
and  untoward  accidents  a 
single  pair  of  mosquitoes 
not  only  can,  but  inevita- 
bly will  become  the  ances- 
tors of  ten  billion  descend- 
ants during  the  waxing 
and  waning  of  two  sum- 
mer moons.  Mother  mos- 
quito lays  four  hundred 
eggs  at  a  time.  They  float 
in  clusters  like  tiny  rafts 
along  the  edges  of  stag- 
nant ponds.  In  a  couple 
of  days  the  eggs  hatch 
and  out  of  each  swims  a 
small  wiggler.  It  takes 
about  five  days  for  the 
wiggler  to  feel  the  need  of 
a  change.  Then  he  sheds 
his  skull  and  his  face  and 
a  few  other  portions  of  his 
anatomy,  folds  what  is  left 
up  into  a  tight  little  bun- 
dle and  waits  three*  days 
longer  before  floating  up  egos 


to  the  top  of  the  water  and  tak- 
ing to  the  air  as  a  full  fledged  adult 
of  his  or  her  race.  And  then,  within 
forty-eight  hours,  each  of  the  new- 
hatched  females  will  do  her  duty  in 
the  egg-laying  line.  Once  the  first  brood 
of  four  hundred  is  at  work  it  would 
take  the  experts  of  the  steel  trust  to 
figure  out  the  increase  for  thirty  days. 

Fortunately  for  man,  in  his  effort  to 
extirpate  the  race,  a  great  many  of  the 
egg-boats  are  destroyed  before  hatching. 
Then  the  small  wigglers  have  the  pleas- 
ing habit  of  biting  off  pieces  of  their 
sisters  and  brothers  and  many  a  pupa, 
aspiring  to  flight,  has  been  caught  by  a 
ripple  on  the  surface  of  the  water  and 
drowned  before  it  could  shake  out  its 
filmy  wings,  which  is  why  mosquitoes  are 
found  near  small  and  stagnant  ponds  or 
puddles  and  never  in  the  vicinity  of  run- 
ning streams  or  bodies  of  water  exposed 
to  the  violence  of  the  wind.  Wigglers 
by  the  million  are  also  eaten  by  small 
fish  and  by  dragon  flies,  though  the 
latter  are  too  fond  of  basking  idly  in  the 
sun  to  live  up  to  their  possibilities  in 
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A  GREATLY  ENLARGED  MODEL  OF  THE  SWAMP  MOSQUITO. 


the  devouring  line  and  to  be  real  aids  in 
the  business  of  extermination. 

In  addition  to  her  egg-laying  procliv- 
ities the  mother  mosquito  boasts  an 
astounding  vitality.  She  will  calmly  re- 
pose on  a  cake  of  ice  all  winter  and, 
then,  with  the  first  warm  sun  of  May, 
will  get  up,  stretch  her  wings  and  pains- 
takingly go  about  the  business  for  which 
she  was  created. 

But  in  spite  of  its  cold-  and  heat-re- 
sisting qualities  and  of  its  vast  fecundity, 
man  has  found  a  comparatively  easy  and 
simple  method  of  bringing  the  race  of 
mosquitoes  to  a  timely  end.  To  drain  all 
swamps  and 
fill  up  all 
depressions 
where  water 
might  col- 
lect and 
stand  would, 
of  course, 
make  the 
work  of  ex- 
termination 
compl  ete 
and  perma- 
nent. Pend- 
ing the  com- 
pletion  of 
such  a  large 
and    costly 
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The  one  at  left  is  incharacteristic  attitude  of  the  yellow  fever  species:  the 
one  at  right  of  the  malaria  species. 


undertaking,  it  suffices  to  screen  all  open 
vessels  containing  water  and  to  pour 
upon  the  surface  of  standing  pools  and 
puddles  a  thin  layer  of  crude  petroleum. 
Repeated  every  ten  days  this  treatment 
will,  within  a  couple  of  months,  smother 
the  last  remaining  wiggler  and  banish 
the  last  fear  of  malaria.  If  no  untreated 
puddles  are  left  within  200  yards  of  a 
house,  few  or  no  mosquitos  will  appear, 
for  they  rarely  fly  further  than  that  from 
the  spot  where  they  are  hatched. 

While  this  grim  work  of  wiping  out 
one  of  our  oldest  and  most  numerous 
families  is  under  way  in  various  parts  of 

the  country, 
it  IS  only 
fair  to  point 
out  that  of 
the  more 
than  hun- 
dred species 
of  mosqui- 
toes only  two 
have  any 
regular  dis- 
ease  bear- 
ing proc- 
1 1  V  1 1 1  e  s 
— anopheles, 
which  car- 
riers the  ma- 
laria sferm 
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Poison  Glands  of  thb  Mosquito. 

in  its  saliva,  and  siegontyia,  the  awesome 
herald  of  yellow  fever.  Any  one  of  the 
remaining  ninety-nine  varieties  may,  of 
course,  produce  blood  poisoning  by  a 
single  bite,  if  its  beak  happens  to  be  in- 
fected, and  to  all  of  them  must  be 
charged  many  cases  of  nervousness  and 
insomnia,  while  there  are  instances  of 
men  driven  into  violent  insanity  by  the 
persecutions  of  the  pests.  At  least  three 
of  the  larger  varieties — very  giants  in 
size — are  cannibals  and  devote  their  best 
energies  to  devouring  their  smaller  and 
more  dangerous  kinsmen,  thus  doing 
something,  perhaps,  to  raise  the  average 
morality  of  their  race. 

Counting  them  all  and  considering  the 


savage  and  remote  regions  where  so 
many  billions  live  and  die  it  is  safe  to 
say  that  not  one  in  twenty  ever  tastes 
blood  of  any  kind,  living  instead  on  the 
.  thinner,  juices,  of  leaves  and  tender 
shoots.  The  swimming  wigglers  do,  in- 
.  deed,  a  little  scavenger  work,  in  the  way 
of  eating  decaying  vegetation  in  the 
ponds  and  puddles  wtere  they  make 
their  temporary  hqmes.  But,  that  aside, 
not  the  most  fervent  mosquitarian  has 
ever  been  able  to  discover  that  the  whole 
swarming  race  has  any  useful  or  benefi- 
cent purpose  in  the  world.  The  best  they 
do  is  to  annoy;  the  worst  to  slay  on  a 
Napoleonic  scale.  Anopheles  kills  twenty 


Extracting  "Wigglers.'* 

A  glass  pipette  is  used  to  take  them  from  the 

breeding  jar. 


thousand  people  each  year  in  the  United 
States. 

The  malaria  bearing  mosquito  pursues 
its  villainous  business  only  under  cover 
of  night.  Usually  it  is  marked  with 
black  spots  on  its  wings  and  it  differs 
from  culex,  the  comparatively  harmless 
and  more  common  species,  in  that  its 
back  is  straight,  while  that  of  culex  is 
distinctly  humped.    The  male  anopheles. 
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which  is  perfectly  harmless,  wears  a 
bunch  of  bushy  antennae  on  his  head; 
the  female — as  usual  the  only  dangerous 
member  of  the  family — ^affects  plain  and 
simple  millinery.  Her  feelers  are  straight 
and  plain.  The  .common  mosquito  has 
only  one  prong  to  her  bill;  anopheles 
triples  the  agony  with  her  three-pronged 
lancet. 

So  with  absolutely  nothing  in  its  favor 
and  most  of  the  crimes  and  calamities  of 


history  laid  at  its  door,  the  ultimate 
doom  of  the  mosquito  has  been  pro- 
nounced. Presently,  when  the  farmer 
covers  the  rain  barrel  with  netting  and 
the  suburban  dweller  goes  over  the  place 
regularly,  with  the  trusty  kerosene  can 
in  his  hand,  the  shrill  war  cry  of  the 
scourge  will  be  heard  no  longer.  Then, 
for  the  first  time,  will  the  downfall  of 
ancient  Rome  be  avenged  upon  the  prog- 
eny of  the  real  enemy  of  the  Romans. 


WHO  GETS  TO  THE  TOP? 


By  SAMUEL  O.  DUNN 

Western  Editorial  Manager.  Railroad  Age  Gazette. 


HEN  the  civil  war 
began  a  young  man 
named  Marvin  Hugh- 
itt  was  a  train  de- 
spatcher  on  the  St. 
Louis,  Alton  &  Chi- 
cago, now  the  Chicago 
&  Alton  Railway.  He 
had  entered  the  service  of  the  road  a 
few  years  before  as  a  telegraph  operator. 
He  lacked  the  advantage  of  a  college 
education  and  training.  But  he  soon 
showed  that  he  had  qualities  such  as  no 
college  can  give,  however  helpful  it  may 
be  in  developing  them. 

It  became  necessary  to  move  large 
bodies  of  Union  sofdiers  southward 
over  the  St.  Louis,  Alton  &  Chicago. 
On  the  train  despatcher  fell  the  chief 
burden  and  responsibility  of  seeing  that 
the  scores  of  extra  trains  bearing  these 
thousands  of  men  wiere  handled  rapidly 
and  without  accident.  There  were  no 
double  track  railways  in  the  west  then; 
the  code  of  train  rules  had  not  been 
developed  to  anything  like  its  present 
perfection;  there  were  no  block  signals 
and  interlocking  devices.  Safety  of  rail- 
way operation  depended  rnuch  more  than 
at  present  on  the  despatcher's  vigilance, 
skill,  judgment  and  resourcefulness. 
Young  Hughitt  proved  so  well,  in  get- 
ting over  the  road  the  trains  bearing  the 
Union  troops,  that  he  had  these  qualities 


in  rare  degree,  that  in  1862  he  was  made 
a  superintendent  on  the  Illinois  Central. 
His  rise  on  different  roads  was  steady 
and  rapid  from  that  time;  and  now  for 
twenty-two  years  he  has  been  president 
of  the  Chicago  &  Northwestern,  which 
he  has  done  more  than  any  other  man 
to  build  up  to  its  present  greatness. 

While  Mr.  Hughitt  was  getting  train- 
loads  of  troops  over  the  St.  Louis,  Alton 
&  Chicago  a  young  man  named  Alexan- 
der J.  Cassatt  was  dragging  a  surveyor's 
chain  as  a  rodman  for  the  Pennsylvania 
Railroad.  He  had  entered  railway 
service  with  a  very  different  educational 
equipment  from  Mr.  Hughitt.  He  had 
graduated  as  a  civil  engineer  after  a 
full  course  at  Rensselaer  Polytechnic 
Institute,  and  had  also  studied  in  France 
and  taken  a  university  course  at  Darm- 
stadt. When  but  twenty-eight  years  old 
he  held  the  responsible  position  of  super- 
intendent of  motive  power  of  the  Penn- 
sylvania; when  but  thirty-two  he  was 
general  manager;  when  thirty-five  vice 
president. 

Before  this  he  had  not  only  shown 
great  ability  in  every  position  he  had 
held,  but  he  had  been  the  means,  while 
general  manager,  of  causing  the  execu- 
tion of  one  of  the  boldest  financial  coups 
in  railway  history.  One  day  Robert 
Garrett,  then  vice  president  of  the  Bal- 
timore &  Ohio,  walked  into  the  office  of 
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George  B.  Roberts,  president  of  the 
Pennsylvania,  and  said,  with  evident 
satisfaction:  "Mr.  Roberts,  we  have 
secured  control  of  the  Philadelphia, 
Wilmington  &  Baltimore,  but  we  will 
not  disturb  your  relations  with  it."  Now, 
this  road  was  considered  a  part  Of  the 
Pennsylvania  System  and  Mr.  Roberts' 
chagrin  was  apparent.  But  after  the 
visitor  had  gone  Mr.  Cassatt  remarked 
that  he  knew  where  a  controlling  block 
of  the  stock  could  be  secured  at  once. 
At  a  meeting  of  the  Pennsylvania's  di- 
rectors that  very  night  a  check  was 
drawn  for  $15,000,000;  and  the  Balti- 
more &  Ohio  forces  awakened  the  next 
morning  to  find  that  they  had  been  com- 
pletely routed. 

This  being  an  example  of  the  knowl- 
edge and  resources  always  shown  by  Mr. 
Cassatt  regarding  everything  pertaining 
to  the  business  of  his  road,  it  is  not  sur- 
prising that  when  he  died  two  years 
ago,  after  having  been  eight  years 
president  of  the  Pennsylvania  System, 
he  had  been  long  recognized  as  one  of 
the  greatest  railway  men  that  ever  lived. 

Mr.  Hughitt  and  Mr.  Cassatt  were 
for  years  the  best  representatives  of  two 
schools  of  railway  executives.  Mr. 
Hughitt  represents  the  very  large  school 


that  is  composed  of  men  who  entered 
the  service  without  any  previous  tech- 
nical training.  Most  of  its  members 
started  as  telegraph  operators.  Among 
the  former  telegraph  operators  who  are 
now  presidents  of  railways  are  such  men 
as  W.  C.  Brown,  who  was  elected  re- 
cently president  of  all  the  New  York 
Central  lines ;  A.  J.  Earling,  of  the  Chi- 
cago, Milwaukee  &  St.  Paul;  Milton  H. 
Smith,  of  the  Louisville  &  Nashville; 
T.  M.  Emerson,  of  the  Atlantic  Coast 
Line;  W.  A.  Gardner,  who  is  both  vice 
president  of  the  Chicago  &  Northwestern 
and  president  of  the  Chicago,  St.  Paul, 
Minneapolis  &  Omaha ;  and  William  Cot- 
ter, of  the  Pere  Marquette.  To  the  same 
school  belongs  Sir  William  C.  Van 
Home,  for  years  president,  and  now 
chairman  of  the  board  of  the  Canadian 
Pacific,  and  the  greatest  railway  man  in 
Canada.  He  entered  railway  service  in 
the  United  States  fifty-two  years  ago  as 
a  telegraph  operator  on  the  Illinois  Cen- 
tral. Probably  a  majority  of  the  vice 
presidents  in  charge  of  operation  of  big 
American  railways  are  ex-telegraph  op- 
erators. A  very  large  majority  of  them 
have  risen  from  the  ranks  of  the  service 
without  having  had  the  advantage  of 
technical  training. 


A.  J.  Cassatt.  Marvin  Hughitt. 

Mr.  Cassatt  and  Mr.  Hiurhitt  were  for  years  the  best  representatives  of  two  classes  of  railway  operating  executives— the 

former  of  those  who  started  with  a  technical  education,  the  latter  of  those  who  began  at  the 

bottom  of  the  ladder  without  any  such  training. 
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While  the  Van  Horne-Hughitt  school 
has  been — ^and  still  is — ^predominant  in 
the  management  of  American  railways, 
the  number  of  members  of  the  Cassatt 
school — of  men  who  have  had  thorough 
education  in  the  great  technical  schools 
— who  are  rising  to  the  highest  positions 
is  steadily  increasing  and  promises  to 
increase  much  faster  in  the  future.  Mr. 
Cassatt's  successor  as  president  of  the 


such  places  will  diminish,  is  based  on  a 
number  of  important  changes  that  have 
taken  place  in  recent  years.  In  the  days 
when  such  men  as  Marvin  Hughitt  and 
A.  J.  Earling  were  train  despatchers — 
even  in  the  still  later  period  when  such 
men  as  W.  A.  Gardner,  I.  G.  Rawn,  vice 
president  of  the  Illinois  Central,  and 
E.  E.  Calvin,  vice  president  of  the 
Southern    Pacific,    were    despatchers — 


WiLUAM  A.  Gardner. 


Samuel  Rba. 


Mr.  Gardner  is  a  type  of  the  younger  generation  of  railway  executives  who  have  risen  from  the  telein'aph  operator*s  key. 
while  Mr.  Rca  is  a  type  of  those  who  started  in  railway  work  with  an  engineering  education. 


Pennsylvania,  James  McCrea,  is  an  en- 
gineer. So,  among  others,  are  Howard 
Elliott,  president  of  the  Northern  Pa- 
cific; S.  M.  Felton,  president  of  the 
Mexican  Central,  and  formerly  presi- 
dent of  the  Chicago  &  Alton;  E.  N. 
Brown,  president  of  the  National  Lines 
of  Mexico;  Julius  Kruttschnitt,  director 
of  maintenance  and  operation  of  the 
Harriman  lines;  J.  W.  Kendrick,  vice 
president  of  the  Santa  Fe;  George  L. 
Potter,  vice  president  of  the  Baltimore  & 
Ohio;  and  three  vice  presidents  of  the 
Pennsylvania,  Joseph  Wood,  Samuel 
Rea  and  W.  W.  Atterbury. 

The  belief  that  the  number  of  tech- 
nically-educated men  rising  to  high  po- 
sitions as  operating  executives  of  rail- 
ways will  rapidly  increase,  while  the 
number  of  telegraph  operators  rising  to 


train  despatching,  with  its  long  hours, 
its  heavy  responsibility,  its  incessant, 
nerve-racking  strain,  and  the  clear  head, 
the  quick,  correct  decisions  and  inex- 
haustible resourcefulness  that  it  re- 
quired, was  as  good  an  experience  as 
could  be  devised  by  human  ingenuity  to 
test  whether  a  man  had  natural  execu- 
tive ability,  and,  if  he  had  it,  to  teach 
him  to  use  it  successfully  in  the  all- 
important  work  of  handling  men  and 
getting  out  of  them  the  best  there  was  in 
them. 

The  introduction  of  the  block  signal 
system  has  lightened  the  strain  and  re- 
sponsibility on  despatchers  on  lines  of 
heavy  traffic.  The  efforts  of  the  labor 
unions,  and  national  and  state  legisla- 
tion, have  reduced  the  number  of  hours 

that  they  may  work.     The  telephone  is 
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rapidly  supplanting  the  telegraph  for 
despatching.  Now,  no  doubt,  most  of 
these  changes,  and  others  that  might  be 
mentioned,  are  in  the  interest  of  better 
and  safer  transportation.  But  they  have 
made  the  despatcher's  office  a  less  effi- 


department  provides.  The  operating 
department  has  three  subdivisions,  the 
civil  engineering,  which  builds  the  road- 
way and  keeps  it  in  good  condition ;  the 
mechanical  engineering,  which  keeps  the 
locomotives  and  cars  in  good  shape ;  and 


James  McCrea.  .^.  J.  Earling. 

Mr.  McCrea  and  Mr.  Earlinjr  arc  famous,  amonsr  other  thinirs.  for  bcinsr  the  two  most  silent  railway  presidents  in  the 

United  States.    The  former  beRan.his  career  as  an  cnsrineer.  the  latter  as  a  teleitraph  operator. 


cient  school  for  developing  numerous 
young  men  with  the  fine  executive  abil- 
ity needed  for  superintendents,  general 
managers,  operating  vice  presidents  and 
presidents. 

Technically-trained  men  stand  a  good 
deal  the  best  chance  of  being  used  to  fill 
the  resulting  gap.  For  some  years  the 
Pennsylvania  System  has  made  a  rule 
of  filling  all  important  executive  posi- 
tions in  its  operating  department  with 
trained  engineers.  As  already  stated, 
President  McCrea  and  three  vice  presi- 
dents of  this  system  are  engineers;  and 
so  are  most  of  their  official  subordinates 
in  the  operating  department. 

Just  recently  the  Harriman  lines  have 
been  introducing  a  plan  of  organization 
that  will  give  technical  men  a  much  bet- 
ter chance  to  rise  on  these  roads. 

The  organization  of  a  railway  is  di- 
vided into  several  departments,  of  which 
the  operating  and  traffic  are  the  most 
important.  The  traffic  department  sells 
the  transportation   which   the  operating 


the  transportation,  whose  business  it  is 
to  get  trains  over  the  road.  A.  vast  ma- 
jority of  railway  presidents  have  risen 
in  the  past  from  the  transportation  sub- 
division of  the  operating  department. 
From  despatcher,  or  conductor,  or  yard- 
master,  they  have  risen  to  trainmaster, 
then  to  superintendent,  general  superin- 
tendent, general  manager,  vice  president, 
president.  The  division  engineer  or 
master  mechanic — who  usually  are  tech- 
nically-educated men— could  not,  as  a 
rule,  hope  to  rise  higher  than  to  chief 
engineer  or  superintendent  of  motive 
power,  these  officers  being  in  general 
charge,  respectively,  of  maintenance  of 
track  and  maintenance  of  equipment,  and 
being  subordinate  to  the  general  man- 
ager. But  the  management  of  the 
Pennsylvania  concluded  that  if  a  man 
not  only  knew  how  to  get  trains  over  the 
road,  but  also  had  an  engineering  educa- 
tion, he  would  be  a  better  railway  man 
than  one  who  merely  knew  how  to 
get  trains  over  the  road.  So  it  adopted 
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the  policy  of  first  trying  technical  men 
in  places  where  they  could  use  directly 
their  technical  knowledge;  then  shifting 
them  to  places  where  they  could  learn 
how  trains  were  handled  on  the  road; 
and  then,  finally,  making  them  trans- 
portation officers,  thus  putting  them  in 
line  for  promotion  to  the  highest  offices. 
Similarly  the  Harriman  lines  are  experi- 
menting with  a  policy  of  giving  the  di- 
vision engineer  and  the  division  master 
mechanic  the  title  and  authority  of  "as- 
sistant superintendent."  In  this  posi- 
tion they  have  a  chance  to  learn  how  the 
transportation  department  handles  trains, 
while  also  performing  their  special  tech- 
nical work,  and  are  in  line  for  promotion 
to  superintendent,  general  superintend- 
ent, general  manager,  etc. 

The  vice  president  in  charge  of  op- 
eration of  a  large  railway — himself  a 
former  telegraph  operator — expressed 
the  view  of  most  railway  officers  the 
other  day  when  he  said  that  the  future 
of  technically-educated  men  on  the  rail- 


ways is  mainly  in  their  own  hands.  He 
added  that  the  trouble  with  such  men  in 
the  past  had  been  that,  while  they  have 
entered  railway  service  with  knowledge 
which  the  roads  need  more  and  more  all 
the  time,  they  usually  have  shown  less 
ability  in  handling  men  than  have  candi- 
dates for  the  higher  offices  who  have 
risen  from  the  ranks;  and  capacity  for 
handling  men  is  far  and  away  the  most 
important  qualification  of  a  successful 
railway  operating  officer.  It  is  a  quali- 
fication, however,  as  has  been  demon- 
strated on  the  Pennsylvania,  that  can 
be  developed  in  technical  men  of  good 
natural  ability  by  putting  them  where 
they  can  get  the  right  kind  of  experience. 
There  are  great  and  growing  oppor- 
tunities on  the  railways  for  technical 
men;  and  the  railways  are  destined  to 
profit  greatly  through  more  extensive 
use  of  the  expert  knowledge  and  the 
ideas  that  they  bring  from  the  college 
class  room,  laboratory  and  workshop. 
The  technical  man  is  getting  to  the  top. 


It  Never  Forgets 

No,  the  heart  that  has  truly  loved  never  forgets. 

But  as  truly  loves  on  to  the  close ; 
As  the  sunflower  turns  on  her  god  when  he  sets 

The  same  look  which  he  turned  when  he  rose. 

— MOORK. 
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STRUGGLING  FOR  THE  AIR* 

« 
By  FRANK  DOIG 


[HO  owns  the  air? 
Or,  rather  who 
owns  the  great  un- 
known way  of  the  uni- 
verse, on  which  puny 
man  has  launched  his 
latest  system  of  com- 
munication ? 
These  seem  to  be  absurd  questions, 
but  already  international  complications 
threaten  to  arise  over  them.  The  strange 
situation  all  comes  about  through  the  lat- 
est developments  of  wireless  telegraphy. 
As  might  be  expected,  it  has  remained 
for  the  far  corner  of  the  Northwest,  the 
Pacific  frontier,  to  be  the  battle  ground 
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for  control  of  the  ether  way.  Already 
there  are  sullen  rumblings  of  the  com- 
ing conflict.  The  Canadian  government 
wireless  telegraph  operators  are  wonder- 
ing when  a  more  satisfactory  agreement 
will  be  made  with  the  Americans  than 
now  exists  for  sending  aerograms. 

It  is  a  curious  fact  that  when  two 
wireless  stations  are  working,  another 
station  in  the  vicinity  can  break  into  the 
ether  way  and  stop  the  working  stations. 
In  the  operators'  terms  this  is  known  as 
"interference."  To  some  extent  science 
has  overcome  this  difficulty  by  the  use 
of  a  device  known  as  a  timer.  With 
this  instrument  the  operator  can  "tune 
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out,"  that  is,  shut  off  stations  which  he 
does  not  want  to  hear.  This  operation, 
however,  restricts  the  use  of  the  atmos- 
phere again,  so  that  in  the  end  the  strug- 
gle for  air  is  Httle  further  advanced  than 
if  the  tuner  was  not  in  use. 

The  tuner  has  this  advantage:  it  al- 
lows an  operator  to  work  in  peace,  even 
though  others  do  want  to  interfere  and 
get  their  messages  through.  And  again 
looking  at  it  from  this  viewpoint,  it  is 
might  that  rules.  And  the  struggle  for 
air  goes  on  just  the  same. 

In  the  air  over  Puget  Sound  and 
around  the  Island  of   Vancouver,   four 


separate  interests  may  clash  by  wireless. 
This  condition  undoubtedly  is  unparal- 
leled anywhere  else  above  this  earth.  In 
the  first  place  there  are  the  Canadian 
government  stations,  with  six  or  seven 
active  instruments.  The  American  gov- 
ernment has  stations  at  Bremerton  and 
Tatoosh  which  are  in  the  struggle  for 
right  of  way.  The  vessels  of  the  Pacific 
Coast  Steamship  Company,  four  in  num- 
ber, are  equipped  with  a  system  of  wire- 
less. This  system,  although  of  little  im- 
portance in  the  fight  for  air,  sometimes 
might  play  an  unyielding  part.  And 
then  comes  a  great  commercial  company 
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SEATTLE  STATION  OF  UNITED  WIRELESS. 
Situated  on  the  University  of  Washington  campus,  the  mast.  210  feet  high,  supports  l.QOQ 
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schedules  on  which  they  work. 
It  is  agreed  for  instance,  that 
the  Dominion  stations  work  a 
certain  part  of  the  hour  and 
other  operators  will  remain 
quiet.  Then  the  commercial 
men  have  their  turn,  or  the 
American  government  stations 
work.  As  a  matter  of  fact, 
however,  in  actual  practice,  the 
government  stations  on  this 
side  of  the  line  take  little  of  the 
time,  so  the  field  is  practically 
left  clear  for  the  commercial 
men. 

But  this  agreement  is  only  a 
verbal,  or  rather  a  wireless  con- 
tract, and  is  not  binding.  At 
any  time  the  agreement  may  be 
overstepped.  Then  it  will  be  a 
struggle  for  control,  with  the 
most  powerful  stations  win- 
ning. 

Perhaps  it  was  this  contin- 
gency that  was  foreseen  by  the 


Wireless  Station.  Verba  Bubna 
Island.  Caufornia. 


with  its  powerful  land  stations 
and  its  great  fleet  of  Pacific 
Coast,  Puget  Sound  and  Ori- 
ental liners  all  demanding  their 
share  of  the  ether  way,  without 
interference,  and  getting  it. 

Another  element  that  some- 
times must  be  considered  is  the 
fleet  of  Japanese  boats  plying 
between  the  Orient  and  Puget 
Sound.  These  are  now  equip- 
ped with  wireless  apparatus. 
The  Japanese  government  owns 
all  the.se  instruments  and  the 
operators  are  members  of  the 
Japanese  navy.  If  these  oper- 
ators choose  to  work  their  in- 
struments, who  is  there  to  say 
they  shall  not  ? 

Although  the  possibilities 
for  the  future  control  of  the  air 
are  uncertain,  at .  the  present 
time  the  operators  of  the  land 
stations  in  the  Puget  Sound  and 
Pacific    Coast    districts    have 
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Towers  of  the  Wireless  Station  on  Mount  Tamalfais. 
Caufornia. 
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American  navy  department  and  which 
brought  about  the  decision  to  have 
American  warships  equipped  with  the 
most  powerful  instruments  obtainable 
for  practical  use  aboard  ship.  Bids 
have  been  asked  for  instruments  capa- 
ble of  receiving  messages  from  a  dis- 
tance of  3,000  miles  and  sending 
them  1,000  miles.  It  is  planned  to 
establish  a  number  of 
land  stations  able  to 
dispatch  wireless  mes- 
sages  3,000  miles. 
One  high  power  sta- 
tion is  to  be  erected 
at  some  point  near 
Washington,  D.  C.  It 
is  specifically  stated  in 
the  call  for  bids  that 
this  station  must  be 
able  to  transmit  a 
message  3,000  miles, 
free  from  atmos- 
pheric, international 
or  uninternational  in- 
terference in  any  nav- 
igable direction,  night 
or  day. 

It  is  this  plain  clause 
that  has  caused  the 
wireless  experts  to  do 
some  deep  thinking. 
They  are  wondering 
if  the  government  is 
planning  to  control 
the  ether  way  by 
might. 

In  Canada,'  it  is  be- 
lieved the  government 
Ms  already  at  work  on 
the  problem  of  solv-  . 
ing  the  right  to  the  Hertzian  waves. 
There  is  nothing  to  prevent  the  north- 
ern neighbor  building  powerful  wire- 
less stations  that  might  interfere  with 
the  United  States  navy  communication. 
Or  the  commercial  companies,  which 
have  some  of  the  best  expert  wire- 
less inventors  and  engineers  in  the  world 
on  their  staffs,  are  at  liberty  to  tanfper 
with  the  wavelets  at  will. 

Supposing  Congress  should  see  fit  to 
attempt  the  passage  of  a  bill  regulating 
the  use  of  the  atmosphere,  it  cannot  hope 
to  control  the  entire  ether  envelope.  A 
station,  powerful  enough,  situated  on  a 
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A  Fighter  for  the  Air. 

H.  E.  Mclsaac.  who  holds  sonic  of  the  long 

distance  transmission  records  of 

the  world. 


desert  isle  would  be  able  to  fight  for  its 
share  of  the  waves,  without  interference. 
True,  wireless  is  still  in*  its  infancy 
and  many  improved  tuners  may  be  in- 
vented to  overcome  interference.  In 
fact  two  Italians,  Pellini  and  Tosi,  an- 
nounced recently  that  they  have  solved 
the  problem  of  absolutely  independent 
wireless  operation.  For  the  last  eighteen 
months  they  have 
been  working  with  the 
sanction  of  the  French 
government,  with  the 
wireless  stations  on 
the  coast  of  Nor- 
mandy. They  declare 
this  result  has  been 
obtained  by  means  of 
two  rectangular 
aerials  fixed  at  right 
angles  and  so  attached 
to  the  apparatus  for 
reception  and  trans- 
mission as  to  permit 
the  transmission  of 
unequal  currents.  By 
a  simple  law  of  me- 
chan  ics  these  two 
electric  magnetic 
forces  unite  and  pro- 
duce an  electric  mag- 
netic field  and  the 
Hertzian  waves  are 
projected  in  a  single 
vertical  plane,  which 
can  be  altered  instant- 
ly by  means  of  the 
Bobine  device. 

The  inventors  say 
they  have  picked  up 
messages  at  will  from 
every  English  station  and  from  ships  at 
sea  and  that  they  have  transmitted  mes- 
sages between  various  points  without  the 
waves  being  perceptible  at  the  other  sta- 
tions, lying  just  off  the  line  of  transmis- 
sion. 

If  these  claims  are  true,  the  device  will 
go  a  long  way  toward  settling  this  prob- 
lem. But  even  this  attachment  will  not 
prevent  other  stations  interfering  with 
those  that  are  working. 

Similar  results  have  been  obtained 
with  the  tuner  used  by  the  commercial 
engineers  in  this  country.  For  instance, 
the  Victoria  stati^g„,||^,;',{ty^e,^';^all 
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Canadian  stations  and  work  with  Seat- 
tle, without  interference. 

But  another  element  has  been  thrust 
into  the  strife.  It  was  only  last  fall 
when  the  operator  at  the  commercial 
station  on  Russian  Hill,  San  Francisco, 
began  hearing  mysterious  messages 
coming  over  the  great  unknown  way 
from    far    off    in    the   ether  envelope. 


of  dust  on  his  delicate  instruments  any- 
where. 

Suddenly,  the  faint  mysterious  sig- 
nals came  to  his  ear.  In  a  few  seconds 
they  g^ew  more  distinct.  Now  he  was 
able  to  distinguish  the  letters  of  the 
alphabet.  Then  his  hopes  were  shat- 
tered, for  the  clicks  ran  off  into  a  sput- 
ter of  dots  and  dashes  he  didn't  under- 
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INTERIOR  OF  HIGH  POWER  UNITED  WIRELESS  STATION  AT  SEATTLE. 


Away  out  there  in  the  night  someone  was 
calling.  He  strained  his  ears  to  catch 
the  faint  dots  and  dashes.  Finally  they 
stopped.  He  had  been  unable  to  grasp 
their  meaning. 

The  following  night,  long  after  the 
usual  night  business  had  been  transacted, 
Operator  Lawrence  Malarin,  with,  his 
head  receivers  tightly  clasped  to  his  ears, 
sat  beside  his  operating  table  in  the  little 
house  overlooking  the  Pacific.  It  was  an 
ideal  "wireless  night."  His  silicon  for 
receiving  was  in  fine  order.    Not  a  speck 


stand.  Again  came  the  letters  and  he 
wrote  them  down  as  they  came.  The 
sender  seemed  to  be  using  a  mixture  of 
Continental  and  Morse  codes.  Malarin, 
familiar  with  both  could  make  no  sense 
out  of  the  combination  he  heard.  Nev- 
ertheless he  took  down  in  writing  what 
came. 

The  next  day  he  consulted  with 
James  O.  Watkins,  his  fellow  operator. 
It  was  then  the  truth  flashed  upon  them. 
They  hunted  up  a  code  book,  giving  the 
systems  in  use  by  the  Oriental  countries. 
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M  a  1  a  r  i  n  had 
heard  a  wireless 
message  direct 
from  Japan.  Over 
5,761  miles  of 
ocean  the  vibra- 
tions carried.  This 
established  the  long 
distance  record  of 
the  world. 

This  feat  opens 
another  avenue  for 
a  possible  struggle 
for  air.  It  may  be 
the  powers  of  the 
world  will  be  called 
upon  to  establish 
the  right  of  way 
over  the  air  above 
the  P  a  c  i  f  i  c.  At 
present  Japan  is 
not  a  dangerous 
competitor  for  the 
ether  way.  Japan 
has  solved  the  se- 
cret of  powerful 
sending  instru- 
ments, but  the  little 
brown  inventors 
have  not  yet 
learned  the  trick  of  , 
perfecting  a  receiv- 
ing apparatus.  But 
already  the  Japan-* 
ese  government  has 
agents  in  this 
country  attempting 
to  master  the  secret 
of  the  patented  re- 
ceiving   devices 

and  if  these  little  people  are  worthy  of 
their   name,   "the   Yankees  of   the   Far 


A  Canadian  Government  Station  at  Capk  Lazo.  Vancouver  Island. 


East/'   they  unquestionably   will   sooner 
or  later  discover  the  secret. 


Every  Man  Alone 


We  are  spirits  clad  in  veils ; 

Man  by  man  was  never  seen ; 
All  our  deep  communing  fails 

To  remove  the  shadowy  screen. 

— C.  P.  Crancr 
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TliU  utide  detdibet  (or  the  fint  tune  one  of  the  mort  impoiUot  and  mort  tignificaot  deydopmeots  in  tlie  public 
•chool  system  o(  the  United  States.  It  seems  in  a  fair  way  to  furnish  an  answer  to  the  old  question:  hiow  shall  the  boys 
and  girls  be  kept  on  the  farm  ?  Naturally,  the  scene  of  this  most  interesting  adyance  u  the  great  Middle  West,  where 
Democracy  seems  most  alert  to  its  dangers  and  most  ingenious  and  determined  in  solving  its  problems. 


5  HE  American  corn  belt 
devotes  sixty-five  mill- 
ion acres  to  the  crop 
and  raises  one  and 
three  -  quarter  billion 
bushels,  adding  a  bill- 
ion dollars  to  the 
wealth  of  the  nation 
every  year.  It  comprises  the  twelve 
states  ^  of  Illinois,  Iowa,  Missouri, 
Kansas,  Nebraska,  Oklahoma,  South 
Dakota,  Michigan,  Minnesota,  Wiscon- 
sin, Ohio,  and  Indiana,  and  in  addition 
to  producing  three-fourths  of  America's 
chiefest  crop  leads  the  world  in  the  out- 
put of  dairy  products  and  the  yield  of 
oats,  barley,  timothy  and  potatoes.  But 
the  greatest  crop,  which  it  has  at  last 
devoted  itself  to  raising,  is  that  of  farm 
boys  and  farm  girls. 

Great  and  wealthy  as  the  corn  belt  is, 
it  has  at  last  wakened  to  the  fact  that  it 
cannot  much  longer  lead  the  world  in 
raising  corri  and  oats  and  barley  "and 
other  things"  if  it  does  not  at  least  try 
to  lead  in  rearing  boys  and  girls  who 
will  stay  on  the  farm.     By  means  of  the 

612 


new  science  of  agronomy  it  has  within 
recent  years  learned  how  to  increase  its 
cereal  and  dairy  yield.  Unlike  Mark 
Twain,  who  claims  to  be  the  only  fanner 
in  Connecticut  who  can  **make  two 
blades  of  grass  grow  where  three  grew 
before,"  there  are  a  hundred  thousand 
farmers  in  the  corn  belt  who  have 
learned  literally  how  to  raise  two  blades 
of  grass  and  two  ears  of  corn  where 
but  one  grew  before.  But  of  what  value 
is  fhis  knowledge  if  sons  and  daughters 
are  to  quit  the  farm,  leaving  corn-belt 
prosperity  to  the  haphazard  agriculture 
of  the  city-born  and  of  transplanted  for- 
eigners who  find  conditions  and  climate 
vastly  different  from  those  of  the  Fath- 
erland? Therefore  the  corn  belt  has  at 
last  set  itself  to  raising  that  greater  and 
more  valuable  crop  of  farm  boys  and 
farm  girls  who  find  material  comforts 
and  ample  financial  recompense  on  the 
farm. 

The  greatest  factor  in  the  raising  of 
this  new  crop  is  education.  To  one  of 
the  corn-belt  states  belongs  the  honor  of 

having    the    oldest    ae^ricultural    college 
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now  in  operation  in  North  America. 
The  statute  creating  the  Michigan  insti- 
tution was  passed  in  1855  and  the  col- 
lege opened  two  years  later.  Five  years 
after  Michigan  led  the  way  Congress 
passed  the  Land  Grant  act  giving  to 
each  state  a  certain  amount  of  land,  the 
proceeds  from  the  sale  of  which  were 
to  be  used  in  colleges  of  agriculture  and 
mechanic  arts.  As  a  result  there  arc 
today  forty-nine  institutions  endowed  by 
Congress  to  teach  farming  to  the  am- 


hoped  would  solve  the  problem  was  the 
necessity  fully  realized  of  sowing  the 
seed  earlier  and  reaping  the  crop 
younger.  Today,  fifty-six  years  after 
New  York  tried  the  experiment  of 
schools  of  agriculture  and  failed,  the 
corn  belt  is  trying  the  experiment  of 
schools  of  agriculture  preparatory  to 
the  regular  Land  Grant  colleges,  and  is 
succeeding.  Today,  each  ©f  the  twelve 
states  in  the  corn  belt  is  teaching  farm- 
ing, either  in  the  regular  schools  of  both 


ANIMAL  HUSBANDRY  CLASS  AT  ONE  OF  THE  SECONDARY  AGRICULTURAL  HIGH  SCHOOLS. 


bitious  young  men  and  women  of  the 
country. 

But  the  farm  boys  and  girls,  in  order 
to  be  interested,  must  be  "caught 
young."  Before  they  are  old  enough  to 
enter  the  Land  Grant  colleges  the  lure 
of  the  city  has  entered  their  minds  and 
the  mischief  is  done.  Raising  bumper 
crops  of  corn  and  oats  the  typically 
agricultural  states  of  America  have  here- 
tofore failed  to  raise  satisfactory  crops 
of  stay-at-home  boys  and  girls. 

Not  until  forty  years  after  the  experi- 
ment of  the  colleges  which  it  was  fondly 


city  and  country  or  in  special  agricul- 
tural high  schools.  "We  know  now  that 
we  want  agriculture  taught  in  our  rural 
schools,"  asserts  one  convert.  The  old- 
time  theory  that  farm  boys  and  farm 
girls  could  learn  enough*  about  the  farm, 
while  working  on  it,  that  they  must  learn 
of  city  things  if  knowledge  was  to  go 
beyond  "readin',  'ritin'  and  Vithmetic" 
has  been  discarded  and  from  one  end 
of  the  corn  belt  to  another  so-called 
secondary  agricultural  schools  are 
springing  up  and  farming  is  being  taught 
even  in  the  lowest  grades  of  the  regular 
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public  schools,  in  a  far-reaching  crusade 
to  keep  the  farm-born  on  the  farm. 

Wisconsin  has  made  the  greatest  head- 
way in  the  matter.  The  Agricultural 
college  at  Madison  gives  four-year  and 
two-year  courses  and  a  short  course  re- 
quiring two  winters  of  three  months 
each  to  complete.  In  addition  there  is 
an  Institute  lasting  two  weeks,  usually 
in  February,  which  only  adult  farmers 
and  their  wives  are  allowed  to  attend 
and  which  they  do  attend  literally  by 
the  thousands.  In  1901  the  legislature 
enacted  a  law  providing  for  the  estab- 
lishment of  secondary  schools  of  agri- 
culture and  domestic  science,  of  which 
there  are  now  five,  situated  at  Menom- 
inie,  Wausau,  Winneconne,  Marinette, 
and  Onalaska,  with  another  in  process 
of  establishment  at  Green  Bay  and  two 
more  soon  to  be  located.  These  schools 
are  supported  in  part  by  the  counties  in 
which  they  are  situated  and  in  part  by 
the  state.  Instruction  is  given  in  soil 
study,  plant  and  animal  life,  shop  prac- 
tice in  wood  and  iron  work,  farm  build- 
ing architecture,  landscape  gardening, 
farm  dairying,  animal  husbandry,  poultry 
raising,  fruit  growing  and  study  of  in- 
sect life.  The  average  attendance  at 
each  of  the  schools  is  about  sixty  boys 
and  girls,  with  the  summer  course  at- 
tracting fully  three  times  the  number. 
In  addition,  instruction  in  elementary 
agriculture  is  given  in  all  rural  schools 
and  some  high  schools.  Speaking  of 
the  situation  State  Superintendent  C.  R. 
Cary  says:  "It  seems  likely  that  the 
number  of  county  schools  of  agriculture 
will  increase  until  a  majority  of  all  the 
counties  will  have  them  within  their 
borders.  There  is  great  interest  taken 
in  the  subject  of  agricultural  education 
in  this  state." 

Some  of  the  high  schools  of  Minnesota 
are  teaching  farming  with  much  success, 
notably  at  Albert  Lea,  Canby  and  Hinck- 
ley, while  Glencoe  and  Litchfield  are 
making  ambitious  plans  for  next  year 
and  the  last  session  of  the  legislature 
passed  a  bill  providing  for  an  agricul- 
tural course  in  ten  high  schools  and  a 
state  appropriation  of  $2,500.  At  Canby 
and  Albert  Lea  the  school  boards  ob- 
tained by  lease  or  free  grant  the  use  of 
sufficient  land  to  give  practical  farm 
experience  to  eighty-five  young  folks  in 


the  former  place  and  260  in  the  latter. 
Each  child  is  given  a  plat  of  ground  ten 
feet  by  four  and  allowed  the  product, 
one  eighth-grade  boy  at  Albert  Lea  net- 
ting $2.70  from  his  tiny  farm  in  one 
season.  During  the  winter  months  the 
subject  is  pursued  in  text-books.  The 
state  has  two  Schools  of  Agriculture 
preparatory  to  the  Agricultural  collie, 
one  at  St.  Paul  and  the  other  at  Crooks- 
ton,  offering  a  "practical  course  of  study 
designed  to  fit  young  men  and  women 
for  successful  farm  life  and  provide  an 
intermediate  year  for  those  who  wish  to 
enter  the  college  of  agriculture."  The 
former  was  established  in  1888  and  ac- 
commodates about  600  students,  the 
school  year  running  from  October  to 
March,  with  a  three-year  course  pro- 
vided. All  male  students  are  required 
to  have  had  six  months'  farm  practice 
before  entering  the  school.  The  success 
of  the  work  is  shown  by  the  fact  that 
over  eighty  per  cent  of  the  graduates  of 
these  agricultural  schools  continue  farm- 
ing. 

Agriculture  is  required  to  be  taught  in 
all  the  common  schools  of  Oklahoma  and 
is  taught  in  all  of  the  six  state  normals 
and  in  the  University  Preparatory.  The 
state  has  two  secondary  agricultural 
schools  already  established  and  four 
more  will  be  located  shortly,  it  being 
the  intention  to  have  one  in  each  su- 
preme court  district.  The  one  at  Tisho- 
mingo was  opened  October  5,  1908, 
while  the  one  at  Warner  was  opened 
February  1,  1909.  The  purpose  of  each 
is  to  "give  the  boys  and  girls  of  the 
farms,  villages  and  towns  an  opportunity 
to  secure  a  well-rounded  education  and 
to  learn  not  only  how  things  should  be 
done,  but  how  to  do  tfiem  and  why." 
A  three-year  regular  and  a  three-year 
preparatory  course  are  offered,  together 
with  a  short  course  of  two  weeks  for 
adult  farmers  and  their  wives.  In  order 
to  make  these  schools  still  more  popular 
a  movement  is  on  foot  to  organize  boys' 
and  girls'  clubs  throughout  the  state  to 
create  an  interest  in  the  common  schools. 
After  this  year  no  person  may  teach  in 
the  common  schools  unless  his  certificate 
shows  him  to  be  qualified  to  give  in- 
struction in  agriculture.  After  January 
1,  1910,  the  state  appropriation  will  be 
available  for  the  maintenance  of  what 

Digitized  by  VJVJVJV  IV^ 


CATCHING   THEM    YOUNG 


615 


IS  known  as  the  Russell  demonstration 
farm  in  each  of  the  seventy-five  counties. 
This  law,  enacted  by  the  last  legislature, 
authorizes  the  state  board  of  agriculture 
to  contract  with  some  capable  and  re- 
sponsible farmer  in  each  county  for  the 


recent  legislature  passed  a  bill  making 
its  teaching  compulsory  in  all  public 
schools.  In  addition  to  the  State  Agri-- 
cultural  college  the  subject  is  pursued 
in  all  five  state  normal  schools,  in  Lin- 
coln Institute  for  colored  teachers  and 
in  several  of  the  pri- 
vate colleges  of  the 
state.  The  State  Nor- 
mal School  at  Kirks- 
ville  expects  soon  to 
have  a  farm  run  in 
connection,  $15,000  to 
be    spent    in    acquiring 


Instructing  the 
VciUffG  Farmer, 
Prnj.  F.  *L    Hi^drn 
Uachiiin  V'UnK  farm 
boyshowtiuudEeand 
ci^ksify  van  ol  com. 


cultivation 
forty  acres 
land  in  a  man- 
ner to  be  pre- 
scribed by  tlic 
board,  the  lat- 
ter furnishing 
the  seed.  The 
farmer  is  re- 
quired to  keep  an  accurate  record 
of  his  work.  He  receives  all  profits 
from  the  sale  of  his  products,  and 
should  his  experiments  prove  a  failure, 
he  may.be  reimbursed  by  the  state  in  a 
sum  not  greater  than  $250  a  year.  Okla- 
homa has  appropriated  for  this  purpose 
the  sum  of  $20,000  each  for  the  years 
1910  and  1911. 

Notwithstanding  its  "show  me"  repu- 
tation, Missouri  has  taken  up  the  matter 
with  enthusiasm,  agriculture  being 
taught  already  in  many  of  the  city  and 
town  high  schools  and  the  simpler  phases 
in    grades    as    low    as    the    sixth.     The 


A  Domestic  Economy  Class  for  Farmers*  Daughters  and  Wives. 
Attended  by  those  unable  to  spend  the  time  or  money  at  the  reinilar  aflrricultural  colleire. 


an  eighty-five  acre  tract  and  in  erect- 
ing the  necessary  buildings  for  the 
young  farmers.  Thorough  training 
in  dairying  and  poultry  raising  is  con- 
templated, while  the  farm  building  and 
equipment  will  be  as  nearly  perfect  as 
possible.  "The  movexnent  is  growing 
rapidly,"  reports  State  Superintendent 
Howard  A.  Gass.  "Nature  study  leading 
to  elementary  apiculture  and  the  sim- 
pler phases  of  the  subject  itself  are  being 
taught  in  the  elementary  schools. 
Courses  covering  from  one-half  year  to 
two  years  are  being  oflFered  in  more  high 
schools  every  year.  Steps  are  being 
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taken  to  establish  a  distinct  agricultural 
high  school  near  Centralia.  This  school 
will  be  established  by  private  enterprise, 
but  will  operate  under  the  direction  of 
the  State  Agricultural  college,  for  which 
it  will  give  preparatory  training.  Sev- 
eral bills  were  before  the  last  session  of 
the  legislature  to  establish  agricultural 
schools." 

Twenty-three  of  the  high  schools  of 
Kansas  taught  agriculture  last  year  and 
the  number  will  be  greatly  increased 
next  year.  A  large  number  of  the  rural 
schools  of  the  state  are  also  teaching  the 
subject.  The  state  has  no  separate  agri- 
cultural high  schools,  those  especially  in- 
terested in  the  matter  believing  farming 
should  become  a  part  of  the  high  schools 
already  established,  rather  than  that  new 
and  special  ones  should  be  provided. 
The  agricultural  college  is  assisting  ma- 
terially by  the  public^ion  of  bulletins 
suitable  for  teaching  farming  in  graded 
schools,  issuing  them  free  to  the  teach- 
ers. A  bill  was  introduced  in  the  recent 
session  of  the  legislature  requiring 
teachers  after  May,  1911,  to  pass  an  ex- 
amination  in  agriculture  or  home  eco- 
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nomics  in  order  to  secure  a  first  or  sec- 
ond grade  certificate.  It  passed  the 
house  with  practically  no  opposition,  but 
did  not  reach  the  senate  in  time  for  con- 
sideration. It  is  predicted  it  will  become 
a  law  at  the  next  session.  The  legisla- 
ture authorized  every  county  in  the  state 
to  make  appropriations  for  the  purchase 
or  lease  of  experimental  farms  of  not 
more  than  forty  acres  and  created  a  state 
fund  for  the  purpose  of  hiring  additional 
experts  in  agronomy  to  superintend  the 
county  farm  experiments.  As  a  com- 
panion effort  the  state  rural  school  teach- 
ers, under  the  direction  of  the  state 
superintendent  of  education,  have  de- 
cided to  take  up  the  matter  of  farm 
education  in  the  rural  graded  schools. 
September  first,  when  the  schools  reopen, 
a  uniform  course  of  primary  education 
will  be  installed  in  all  rural  schools 
which  can  get  competent  teachers.  The 
demand  for  instructors  is  already  larger 
than  the  supply. 

Farming  is  taught  to  a  limited  extent 
in  a  number  of  the  public  schools  of 
Michigan.  The  high  school  at  North 
Adams  has  an  agricultural  department. 
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The  subject  is  also  taught  in  the  forty- 
eight  county  normal  training  schools, 
the  teachers  in  twenty-one  taking  special 
work  in  the  agricultural  college  during 
the  last  summer  vacation.  To  a  limited 
extent  it  is  taught  in  the  state  normal 
schools.  There  is  one  agricultural  high 
school,  supported  by  Menominee  County 
and  without  state  aid  up  to  the  present 
time.  President  J.  L.  Snyder  of  the 
State  Agricultural  College  at  East  Lan- 
sing reports:  "This  college  has  a  de- 
partment known  under  the  title  of  agri- 
cultural education.  One  of  its  chief 
functions  is  to  assist  in  introducing 
agriculture  into  our  public  schools  and 
especially  into  our  high  schools.  We 
believe  we  can  see  encouraging  signs 
and  we  hope  that  within  the  next  few 
years  we  may  have  a  large  number  of 
high  schools  create  agricultural  depart- 
ments, placing  them  in  charge  of  well 
trained  men." 

While  teaching  theoretical  farming 
even  in  the  lower  grades  of  the  public 
schools  and  boasting  one  of  the  best  ag- 
ricultural colleges  and  experiment  sta- 
tions in  the  country,  Iowa  has  not  yet 
won  the  fight  for  intermediate  and  sec- 
ondary agricultural  schools,  although 
private-controlled  institutions  and  state- 
controlled  summer  schools  and  short 
courses  are  going  a  long  ways  toward 
meeting  the  deficiency.  The  legislature 
which  adjourned  in  the  spring  consid- 
ered a  number  of  bills  looking  toward 
improving  agricultural  teaching,  notably 
those  providing  for  chairs  of  agriculture, 
with  state  aid,  in  all  the  accredited  col- 
leges of  the  state,  the  establishment  of 
four  state  agricultural  high  schools  and 
the  teaching  of  the  subject  in  the  rural 
schools.  "We  know  now  that  we  want 
agriculture  taught  in  our  rural  schools 
and  agricultural  high  schools  reaching 
down  in  grade  to  the  common  schools; 
it  is  the  ninety-nine  per  cent  of  rural  and 
town  children  we  wish  to  reach  directly," 
declared  a  prominent  agriculturist  before 
a  state  short  course.  Undoubtedly  the 
next  legislature  will  give  the  state  what 
it  is  demanding.  State  aid  has  been  given 
to  farmers'  institutes  and  $10,000  ap- 
propriated to  further  dairy  instruction 
by  means  of  demonstration  trains  and 
bulletins. 


South  Dakota  and  Nebraska  have 
schools  of  agriculture  similar  to  those 
which  have  proved  so  successful  in  Min- 
nesota. In  addition  the  subject  is  pur- 
sued in  rather  limited  manner  in  many  of 
the  graded  and  high  schools  and  to  a 
greater  extent  in  the  normal  schools  of 
the  former  state,  while  in  Nebraska  all 
the  larger  public  schools  teach  the  sub- 
ject and  many  of  the  private  colleges 
make  it  an  important  part  of  the  cur- 
riculum. Possessing  one  of  the  most 
thorough  and  comprehensive  agricul- 
tural colleges  of  any  state  of  the  corn 
belt,  Illinois  is  by  no  means  neglecting 
preparatory  instruction.  While  it  has  no 
agricultural  high  schools,  the  subject  is 
taught  in  many  of  the  graded  schools 
and  the  movement  under  way  to  increase 
this  teaching  is  likely  to  show  consider- 
able strength  by  the  time  the  next  legis- 
lature convenes.  A  great  many  of  the 
consolidated  schools  of  Indiana  teach 
farming,  while  the  higher  branches  are 
followed  not  only  in  the  school  of  agri- 
culture at  Winona  Lake  but  also  at  Pur- 
due University.  "We  have  been  urging 
the  teaching  of  agriculture  in  all  of  the 
consolidated  schools,  township  graded 
and  high  schools  and  in. the  best  country 
schools  for  a  number  of  years,"  reports 
State  Superintendent  F.  A.  Cotton. 
"We  have  made  tremendous  progress  in 
the  last  six  years."  The  agricultural  de- 
partment of  the  State  University  of  Ohio 
keeps  a  member  of  the  faculty  busy  in- 
specting and  encouraging  agricultural 
training  in  various  schools.  Farmmg  is 
taught  in  many  township  graded  and 
high  schools,  the  university  placing  the 
latter  on  the  accredited  list. 

The  success  of  the  work  in  the  corn 
belt  is  stirring  up  other  sections  of  the 
country.  Typical  of  the  cotton  belt  are 
Alabama  and  Georgia,  where  agricul- 
tural schools  have  been  established  in 
each  congressional  district,  supported  in 
Georgia  by  the  tag  tax  on  fertilizers  sold 
in  the  state  and  by  fees  and  in  Alabama 
by  inspection  fees  on  fertilizers  and 
illuminating  oil.  New  York  has  joined 
in  the  movement  and  established  state 
schools,  subsidiary  to  the  College  of  Ag- 
riculture, at  St.  Lawrence  University,  at 
Alfred  University  and  at  Morrisville, 
Madison  County.     Typical  of  the  wheat 
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belt  and  the  Northwest  is  North  Dakota, 
where  many  of  the  graded  schools  offer 
courses  and  the  School  of  Forestry  and 
the  Agricultural  College  take  care  of 
the  higher  branches.  "An  effort,  in  fact 
every  possible  effort,  is  being  put  forth 
by  county  superintendents  and  the  de- 
partment of  public  instruction  to  encour- 
age the  teaching  of  elementary  agriculture 
in  our  common  schools;  the  high  school 
board  is  urging  courses  in  the  high 
schools,"  reports  State  Superintendent 
Stockwell.  At  present  only  seven  of  the 
seventy-six  schools  of  the  state  offer  the 
agricultural  course,  but  it  is  probable 
that  Inspector  Richard  Heyward  will 
win  his -point  when  he  says:  "A  scien- 
tific knowledge  of  agriculture  would  bet- 
ter conditions  on  the  farm  and  make  it 
more  agreeable  and  profitable  for  young 
men  and  women  to  remain  on  the  farm. 
As  many  of  the  teachers  of  the  rural  dis- ' 


tricts  secure  their  preparation  in  high 
schools,  the  latter  should  offer  courses 
in  agriculture  that  the  teachers  in  the 
elementary  rural  schools  may  be  prop- 
erly prepared.  The  high  schools  of  the 
smaller  to\vns  should  offer  this  course 
for  the  interest  there  would  be  in  it,  also 
for  a  number  of  their  pupils  who  are  not 
to  be  teachers,  but  will  in  some  way  be 
connected  with  farming  interests." 

From  the  first  seed  sown  in  the  corn 
belt  a  crop  of  boys  and  girls  loyal  to  the 
farm  is  being .  raised  already,  while  the 
gospel  of  the  new  animated  agronomy 
is  spreading  over  all  the  country.  The 
next  three  or  four  years  are  expected  to 
show  results  and  the  movement  from  the 
country  to  the  city  be  checked,  for  acres 
of  com  become  acres  of  gold  dollars  far 
easier  and  quicker  than  one  may  grub 
fortune  from  the  pavements  of  our  city 
streets. 


Summer  Dreams 

Meadows  trim  with  daisies  pied, 
Shallow  brooks  and  rivers  wide ; 
Towers  and  battlements  it  sees 
9osom'd  high  in  tufted  trees, 
Where  perhaps  some  beauty  lies, 
The  cynosure  of  neighboring  eyes. 

—Milton. 
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kP  and  down  the  dirty 
back  alleys  drives  the 
junk  man,  singing  his 
mournful,  nasal  cry, 
loading  his  rickety 
wagon  with  broken 
scraps  and  pieces  of 
old  iron — an  object  of 
pity  or  of  ridicule  to  most  of  the  unin- 
formed public. 

Let.  him  be  admired  or  envied  rather, 
for,  if  not  he,  himself,  at  least  his  em- 
ployer is  probably  making  more  money 
than  nine  out  of  ten  professional  men. 
Better  than  that  his  work  is  of  the  ut- 
most importance  in  the  world  and,  in  the 
aggregate  reaches  proportions  almost  be- 
yond the  belief  of  the  casual  man  in  the 
street. 

Few  things  are  more  depressing  and 
unsightly  than  a  pile  of  junk  as  high  as 
a  two-story  building.  One  may  see  such 
in  every  city  and,  so  far  as  the  casual 
observer  can  determine,  none  of  the 
stuff  is  ever  moved.  The  piles  increase, 
apparently,  from  month  to  month  and 
grow  rustier  and  rustier  but  the  men  in 
the  business  keep  on  buying. 

How  are  they  able  to  keep  so  much 
money  tied  up?  Where  do  they  get  the 
large  amount  of  capital  which  seems  to 
be  necessary? 

They  borrow  from  the  banks,  like  any 
other  business  man,  on  the  security  of 
their  stock  in  trade. 


"No  better  security,"  the  president  of 
almost  any  bank  will  declare.  "It  can 
neither  burn  nor  blow  away.  It  can't 
be  damaged  by  water  or  smoke.  Where 
is  there  a  collateral  like  that?  It  is 
absolutely  safe.  The  foundries  and  the 
nut  and  bolt  works  and  the  stove  fac- 
tories can't  get  along  without  it.  It  pays 
the  largest  profits  of  any  business  to 
which  we  lend  money  and  these  profits 
fluctuate  very  little.  Junk  is  always  in 
demand.  The  men  in  that  business  are 
excellent  customers." 

Whenever  one  goes  to  a  junk  yard 
where  old  iron  lies  in  stacks  nicely  as- 
sorted as  to  grades,  one  learns  how  much 
may  be  done  with  system  and  close  at- 
tention to  business ;  how  large  an  enter- 
prise may  be  builded  from  an  insignifi- 
cant beginning.  If  few  Americans  en- 
gage in  the  junk  business  it  is  not  ^o 
much  that  they  fear  to  lose  dignity  in 
the  commercial  world  as  that  they  have 
not  the  patience  to  master  the  details 
of  an  industry  which  calls  for  exception- 
ally fine  figuring,  the  ability  or  instinct 
to  snap  up  bargains  where  few  persons 
would  see  one. 

Men  whose  business  equipment  in  the 
beginning  of  their  commercial  life  con- 
sisted of  a  few  gunny  sacks,  an  old 
wagon  and  a  spavined  horse  have  grown 
rich  in  a  few  years  gathering  junk. 
Think  of  it!  They  are  to  be  found  in 
any  American  city  jf  ..on^Jcj^^y^^^. 
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Mostly 
they  are 
Jews,  but 
there  are 
other  na- 
t'i  on  a  li- 
ties  —  not 
many 
A  m  e  r  i- 
cans  and 
hardly 
ever  an 
English  - 
man.  I 
know  two 
young 
II  e  brews 
who  began 
to  gather 
junk  eight 
or      nine 


At  the  Top  of  the  Pile. 

A  mountain  of  old  iron  that  roaches 

to  the  third-story  windows. 


years  ago 
with  an 
outfit  that 
kept  the 
agents  of 
the  Hu- 
mane so- 
c  i  e  t  y 
awake 
nights. 
They  had  been  fairly  well  educated,  they 
were  energetic  and  ambitious  and  thrifty 
but  they  had  no  trade  and  they  didn  t 
care  to  follow  in  the  footsteps  of  their 
progenitors  and  drag  along  in  the  cloth- 
ing business.  They  worked  hard  and 
gradually  improved  their  facilities.  In  a 
year  they  had  three  or  four  of  their  coun- 
trymen helping  them,  "hired  men"  work- 
ing by  the  day.  Things,  especially  junk, 
began  to  come  their  way.  Four  years  ago 
these  young  men  had  saved  up  $1,700— 
gathered  in  the  alleys  and  back  yards  of  a 
large  city.  Then  they  leased  one-quarter 
of  a  block  of  vacant  ground  past  which 
ran  a  railroad  track  connecting  them 
with  the  main  line. 

Today  these  two  Hebrews  have  a  busi- 
ness worth  between  $100,000  and  $150,- 
000  a  year.  They  have  excellently  equip- 
ped offices,  book-keepers  and  a  stenog- 
rapher; several  traveling  salesmen  and 
buyers;  they  wear  the  apparel  of  up- 
town business  men,  with  the  addition  of 
diamonds  suggesting  ownership  in  coal 
mines  or  a  corner  in   wheat,  and  they 


entertain  their  associates  at  luncheon  in 
the  big  hotels  where  the  waiter's  tip 
amounts  to  more  than  they  paid  for  a 
wagon  load  of  junk  in  the  old  days. 
They  deal  in  car-load  lots  now  and  have 
contracts  with  the  most  important  con- 
cerns in  the  country. 

A  fairly  clear  idea  of  the  profit  in 
junk  may  be  gained  in  this  incident:  A 
mercantile  house  that  carried  a  large 
stock  of  stoves  was  destroyed  by  fire  and 
the  stoves,  of  course,  were  ruined — so 
far  as  that  ficm  was  concerned. 
Mostly  they  were  sheet  iron  affairs  with 
pretty,  nickel  trimmings.  The  flames 
spoiled  the  polish  and  the  nickel  and  the 
water  rusted  them.  A  total  loss,  the 
merchants  said,  but  the  two  young 
Hebrew's  I  have  mentioned  came  along 
and  bought  the  whole  lot,  about  two 
hundred,  I  believe,  for  fifty  cents  apiece, 
just  as  they  were  in  the  ruins. 

One  of  their  regular  employees 
cleaned  the  stoves  and  another,  hired  for 
the  occasion,  re-nickeled  them  for  fifty 
cents  apiece.  The  dents  were  straight- 
ened out  and  polish  applied.  When  the 
job  was 
fi  n  ished 
the  junk 
dealers 
had  as 
decent 
a  lot  of 
stoves  a  s 
anyone 
might  care 
to  see — in 
the  less  ex- 
p  e  n  s  ive 
section  on 
b  a  rgain 
day.  Then 
they  sold 
them  to  a 
mercantile 
house  for 
four  dol- 
lars apiece, 
a  net  profit 
o  n  every 
stove  of 
more  than 
three  dol- 
lars. 

All    nrst  ,.^^^  Henry"  from  Virginia. 

Class     junk  Ho  earns  $20  a  week  sortinK  junk. 
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dealers  do  a  lucrative 
business  in  wrecking 
buildings.  In  these  high 
pressure  days  men  think 
little  of  tearing*  down  a 
five-  or  ten-story  structure 
to  make  room  for  another 
twice  as  high,  and  this 
gives  a  new  dignity  to 
those  who  believe  in  sav- 
ing the  scraps.  I  know 
several  Hebrews  and  one 
American  physician  who 
have  grown  rich — that  is 
they  each  have  a  paltry 
quarter-  or  half-million — 
by  contracting  to  demolish 
buildings  for  the  iron  and 
steel  and  bronze,  with 
other  money  consider- 
ations of  profitable  im- 
portance. This  junk  is 
practically  handed  to 
them,  not  forgetting  the 
bonus  which  they  are 
pretty  certain  to  earn  for 
exceeding  a  specified  time 
limit. 

The  business  of  sorting 
junk  comes  very  close  to 
being  a  science.  I  know 
an  old  negro  who  earns 
twenty  dollars  a  week  at 
this  work.  He  is  an  ex- 
pert and  takes  as  much 
pride  in  it  as  a  motorman 
who  stops  the  car  with 
the  steps  right  over  the 
mud.  puddle.  The  firm 
which  employs  him 
brought  him  from  Pitts- 
burg to  the  West.  It  is 
impossible  to  fool  him. 
He  knows  all  the  grades 
of  iron  and  steel  and  other 
Tnetals  at  a  glance.  In 
ten.  years  no  complaint 
ever  has  arisen  from  ship- 
ments sorted  by  him.  This 
is  important  because  quo-  . 
tations  are  based  on  qual- 
ity and  in  many  instances 
railroad  rates  depend 
upon  the  proper  classifica- 
tion of  the  junk. 

The  several  grades  sell 
for  varying  prices  averag- 


In  thb  "Breaking"  Shrd. 
Scparatinir  tin,  iron,  and  lead. 


The  Heavier  Kind. 
Car  wheels,  piping,  etc. 


ing  from  $12  to  $15  a  ton, 
sbme  of  them  $17.50. 
Pipe  taken  from  disman- 
tled buildings  sells  readily 
for  $25  and  $30  a  ton  and 
is  almost  as  good  as  new 
pipe.  "I"  beams  are 
bought  for  ridiculously 
low  figures  and  after 
being  painted  are  almost 
as  serviceable  as  beams 
just  turned  out  of  the 
mills.  Nearly  all  the 
street  railways  sell  their 
worn  brake-shoes  to  junk 
dealers  who  ship  them  to 
the  foundries  where  they 
are  made  over  into  new 
shoes  and  returned,  very 
often  to  the  junk  dealers 
who  sell  them  back  to  the 
company. 

East  St.  Louis,  Chi- 
cago and  Pittsburg  are  the 
principal  buyers  of  junk. 
There  are  train  loads  of 
it  in  transit  every  day.  At 
the  foundries  it  is  thrown 
into  the  furnaces  in  bun- 
dles as  it  is  received,  cut 
.to  proper  lengths  for  con- 
venience in  handling.  And 
when  one  sees  it  again  it 
is  in  the  form  of  rails  and 
plow  shares  and  nuts  and 
bolts  and  the  hundreds  of 
other  things  that  are 
needed  today  in  the  build- 
ing oif  cities. 

When  one  considers 
junk  in  a  national  way 
one  is  more  than  ever  sur- 
prised. The  managers  of 
five  great  iron  and  steel 
works  estimate  the  mill 
consumption  of  this  old 
material  for  1907  at 
twelve  to  twelve  and  one- , 
half  million  tons.  If  that 
isn't  sufficiently  impres- 
sive one  has  only  to 
reckon  the  average  price 
by  the  ton.  Some  kinds 
have  gone  down  to  $4 
and  others  up  to  $28 
and  $35  but  a  fair  me- 
dium, the  big  buyers  say, 
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is  $12  to  $12.50.  The  total  selling  price, 
at  that  figure,  amounts  to  the  stupendous 
sum  of  more  than  $144,000,000 !  Some,- 
thing  doing  in  the  junk  line  ? 

When  some  of  the  leading  steel  and 
iron  men  were  asked  about  junk  they 
were  very  much  amazed  that  an  item  so 
important  should  have  been  overlooked 
all  these  years,  especially  as  they  had 
been  paying  for  it.  Never  had  given.it 
a  thought  in  a  human  way. 


"Twelve  million  tons !"  one  exclaimed. 
"Well,  who  would  have  thought  it? 
Why,  that's  nearly  one-half  the  pig  iron 
production  in  1907.  Funny,  isn't  it, 
what  things  w6  miss?" 

In  1907  the  United  States  produced 
25,781,361  tons  of  pig  iron.  And  in  the 
same  year  the  mills  were  using  nearly 
one-half  as  much  junk  as  new  pig  iron 
in  making  the  things  that  are  made  of 
iroh  and  steel. 


iVlAKING  THE  KICK  RELOAD  THE  GUN 

By  H.  G.  HUNTING 


|VER  since  men  began 
to  kill  each  other, 
which  was  very  soon 
after  selfish  interests 
began  to  clash,  a  good 
share  of  their  leisure 
time  has  been  devoted 
to  the  elevating  pur- 
suit of  inventing  instruments  for  that 
killing.  From  the  time  when  the  early 
prowler  in  the  primeval  forest  discovered 
that,  by  tying  to  the  end  of  a  stick  the 
stone  destined  to  crack  the  skull  of  his 
enemy,  he  could  make  the  crack  more 
surely  deadly,  his  inventive  genius,  sign 
as  it  is  of  his  high  rank  among  the 
creatures,  has  been  busy  over  this  prob- 
lem. How  to  strike,  with  fatal  effect 
upon  his  foe  and  with  safety  to  himself 
has  been  his  study  and  he  has  given  birth 
to  many  an  idea  tending  more  and  more 
from  age  to  age  to  enable  him  to  do  his 
work  by  mechanical  contrivance. 

It  is  curious  that  crudities  still  appear 
in  the  weapons  which  the  geniuses  of 
centuries  have  labored  to  perfect  and 
that  our  eyes  should  be  opened  at  this 
late  day  to  almost  ludicrous  imperfec- 
tions in  our  most  cherished  killing  ma- 
chine, the  rifle.  Yet  it  is  only  a  few 
years  since  the  smoke  of  black  powder 
was  done  away  with  and  comparatively 
a  matter  of  days  since  young  Mr.  Maxim 
produced  his  sound-choking,  flame-sup- 
pressing device.  And  now  comes  news 
from  Sweden  than  an  inventor  there  has 
found  means,  at  last,  to  stop  the  kick 


which  has  made  sore  shoulders  from  the 
time  the  first  blunderbuss  was  dis- 
charged, and  has  constructed  a  weapon 
that  will  drop  men  so  fast  that  a  single 
marksman  may  dispose  of  a  regiment  in 
an  hour. 

Eleven  hundred  and  twenty-five  shots 
to  the  hour  from  a  gun  that  is  carried  in 
the  hand  and  fired  from  the  shoulder  is  a 
high  record.  If  that  gun  is  smokeless  and 
kickless,  it  is  convenient  to  handle  and 
but  little  trouble  to  operate.  Inventive 
Mr.  Sjogren  has  made  a  distinct  subtrac- 
tion from  the  demerits  of  the  rifle  from 
the  standpoint  of  the  user,  for  his  new 
gun  has  made  this  record  and  has  the  new 
feature.  And  the  weapon  has  already 
taken  rank  with  the  most  approved  and 
will  doubtless  become  a  part  of  the  arma- 
ment of  many  of  the  world's  armies. 

It  is  a  curious  condition  under  which 
to  work,  when  an  inventor  finds  that,  for 
the  purpose  of  applying  his  own  new 
ideas,  he  must  discard  the  improvements 
which  have  been  made  by  his  predeces- 
sors upon  the  particular  machine  he  aims 
to  better.  With  Sjogren,  the  very  ap- 
pliances and  perfections  of  modem 
guns  were  faults,  in  that  they  made  such 
complication  of  delicate  mechanism  as  to 
render  additions  next  to  impossible.  He 
tried  and  was  discouraged  by  the  intri- 
cacies of  modern  arms  and,  as  a  result, 
he  turned  back  and  away  from  them  al- 
together, and  took  up  the  simpler  primi- 
tive rifle,  or  rather  made  a  new  gun 
altogether  for  his  purpose.^  t 
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His  first  idea  was  not  of  a  weapon  for 
war,  be  it  said,  but  for  sport,  and  the 
first  rifle  he  produced  was  a  sports- 
man's arm.  It  was  only  when  two  of 
the  powers,  alert  for  new  military  en- 
gines, saw  the  possibilities  of  the  device 
in  warfare,  that  he  took  up  the  adapta- 
tion of  his  idea  to  that  field.  It  is  es- 
sential, therefore,  that  in  an  attempt  to 
understand  the  new  gun  and  its  oper- 
ation, one  should  forget  what  he  already 
knows  of  the  construction  of  other  mod- 
ern weapons,  and  get  down  to  funda- 
mental principles. 

If  a  block  of  wood  is  suspended  in  the 
air  by  its  ends  and  a  second  block  is 
placed  upon  it  without  fastening  there, 
a  smart  blow  may  be  struck  upon  the 
end  of  the  under  and  supporting  block 
without  greatly  disturbing  the  upper 
one.  Inertia,  or  the  tendency  of  the  un- 
touched block  to  remain  at  rest,  despite 
the  friction  of  its  side  against  the  lower 
block,  reduces  its  response  to  the  dis- 
turbance to  a  minimum.  This  is  the 
principle  which  the  inventor  used  in  con- 
structing his  gun.  The  barrel  may  be 
likened  to  the  supporting  block,  and  the 
heavy  breech-block  cover,  a  freely  mov- 
ing body,  to  the  other.  The  motion  of 
the  latter  is,  of  course,  limited  to  the 
needs  of  the  arm,  and,  by  aid  of  a 
spring,  part  of  the  energy  of  recoil  is 
stored  for  use  in  operating  the  loading 
mechanism. 

When  the  gun  is  fired,  and  the  blow 
of  the  powder-gases  strikes  backward 
within  the  breech,  a  series  of  movements 
of  the  mechanism  follows  that  may  be 
described  without  technicalities.  When 
the  powder  is  exploded,  the  bullet  is  at 
once  set  upon  its  way  out  of  the  muz- 
zle end  of  the  barrel  with  a  terrible  push 
behind  it.  Its  progress  is  impeded, 
however,  by  friction  against  the  inside 
of  the  barrel  and  in  the  grooves  of  the 
rifling.  It  has,  therefore,  a  decided  ten- 
dency to  drag  the  gun  forward  and 
away  from  the  shoulder  of  the  marks- 
man. Since  it  moves  with  less  resistance 
to  the  powder  than  the  mass  of  the  gim 
itself,  moreover,  it  is  actually  forced  on 
and  out  of  the  muzzle  before  the  back- 
ward blow,  or  kick,  of  the  gun  can  take 
place.  The  influence  of  its  forward 
drag  upon  the  barrel  and  the  inertia  of 
the   weapon   itself   therefore   delay   the 


kick.  In  the  new  weapon,  during  the 
operation  of  firing,  the  breech  is  held 
firmly  and  absolutely  closed  because  the 
firing-pin  itself,  in  the  very  act  of  fall- 
ing, secures  and  wedgw  into  position 
the  locking  lugs.  There  is  no  possibility 
of  fumes  of  the  powder-gases  escaping 
backward  into  the  marksman's  face,  or 
of  a  premature  release  of  the  movable 
part.  At  the  moment  that  the  bullet's 
influence  is  ended  by  its  departure  from 
the  muzzle,  and  the  inertia  of  the  g^n 
itself  is  overcome,  the  backward  kick 
begins.  Now,  however,  as  the  firing-pin 
is  no  longer  forced  forward,  the  mech- 
anism releases  the  breech-block  cover, 
so  that  it  may  slide  upon  its  bearings,  in 
the  same  manner  that  the  upper  block 
slides,  when  the  lower  one  is  struck  with 
the  hammer ;  and,  as  the  gun  show*  ten- 
dency to  recoil,  the  breech-block  cover 
slides  forward,  or  perhaps  better  said, 
remains  stationary,  while  the  gun  tends 
to  move  backward.  Now,  the  heavy 
spring,  so  set  as  to  bear  between  the 
main  mass  of  the  gun  and  the  breech- 
block cover,  receives  the  shock  of  the 
recoil,  absorbs  by  far  the  greater  part  of 
it,  and  stores  up  energy.  '  When,  pres- 
ently, the  breech-block  cover  yields  to 
the  recoil  pressure  and  to  the  influence 
of  the  spring  and  begins  to  slide  back- 
ward toward  the  stock  of  the  g^^n,  its 
movement  is  utilized  to  open  the  breech, 
throw  out  the  empty  cartridge-shell,  al- 
low the  fresh  cartridge  to  be  fed  up 
from  the  magazine  below,  and  finally  to 
close  the  breech  again  and  set  the  firing 
pin  in  a  position  for  immediate  re-firing. 
The  action  is  almost  instantaneous,  of 
course.  Each  operation  consumes  but 
an  infinitesimal  fraction  of  time  but  is 
distinct  enough  to  be  certain  artd  to 
come  only  in  its  exact  oritr  in  the  se- 
quence. Though  it  would  be  impossible 
for  the  senses  to  detect  it,  time  really 
elapses  between  the  pull  of  the  trigger 
and  the  propulsion  of  the  shot  from  the 
tube — during  the  pause  of  the  breech- 
block cover  at  the  instant  of  recoil,  while 
the  spring  is  receiving  the  shock  and 
storing  energy,  while  the  breech  is  un- 
locking, the  empty  shell  is  being  ejected 
and  the  new  one  coming  up  in  its  place, 
and  finally  in  the  succeeding  locking  of 
the  breech.  But  it  is  all  too  quick  for 
concurrent  analysis,  ^^  ^ 
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Military  authorities  are  well  pleased, 
also,  with  another  feature  of  Sjogren's 
gun.  It  is  impossible  for  premature  fir- 
ing to  take  place,  because  the  simple, 
though  important  feature  of  the  firing- 
pin  operation  prevents  the  release  of  the 
breech  and  also  recocks  the  piece.  The 
simplicity  of  the  weapon,  too,  appeals  to 
all  who  examine  it.  There  is  nothing 
about  it  that  can  be  easily  deranged  as  a 
result  of  hard  and  continued  firing,  and 
it  has  no  unnecessary  adjuncts  which 
make  its  operation  intricate.  The  com- 
plete weight,  without  bayonet  is  eight 
and  a  quarter  pounds,  and  it  carries  a 
magazine  holding  five  cartridges,  loaded 
either  in  clips  or  loose.  Its  length  is 
,  just  two  inches  less  than  four  feet. 

It  is  claimed  that  much  more  accurate 
firing  may  be  done  with  this  gun  than 
with  any  other  type,  because  the  absence 
of  kick  enables  the  marksman  to  hold 
his  sight  better  upon  the  object  of  aim 
and  because  he  does  not  become  ex- 
hausted or  worn  in  continued  firing  for 
long  periods.  The  high  number  of  shots 
that  may  be  fired  in  an  hour  is  due  to 
the  swift  automatic  reloading  feature. 
It  has  been  found,  too,  that  a  higher 
initial  velocity  is  imparted  to  the  bullet, 
this  having  been  measured  at  twenty-two 
hundred  feet  per  second. 

Still  another  feature,  and  one  which 
promises  best  for  its  immediate  adop- 
tion in  military  circles,  is  that  old  arms 
can  readily  be  converted  into  the  new 
form.  This  means  that  many  thousands 
of  guns  which  might  be  displaced  by  the 
new  one  can  be  remodeled  and  the  ex- 
pense necessary  is  small  in  comparison 
to  what  it  would  be  if  the  remodeling 
weFe  impossible.  A  number  of  the 
powers  have  tried  the  Sjogren  gun  since 
its  possibilities  in  the  military  field  were 
first  suggested  and  some  of  the  tests 
are  now  going  on.  It  is  reported  that 
they  are  proving  satisfactory  in  every 
particular.     Experimental  rifles  adapted 


to  the  system  have  shown  greater  ef- 
ficiency than  in  the  older  forms  and  have 
fiven  great  satisfaction  to  the  users, 
lie  men  who  have  had  the  handling  of 
them  have  been  enthusiastic  in  their 
praise  of  inventor  and  invention.  Offi- 
cers in  the  British  army  go  so  far  as  to 
predict  a  complete  rearming  of  the  forces 
of  the  world  with  the  new  gun  or  an 
adaptation  of  its  principles. 

To  say  that  it  is  the  greatest  and  most 
revolutionary  improvement  in  firearms 
since  the  introduction  of  automatic  load- 
ing, seems  not  extravagant.  This  gun, 
using  smokeless  powder  and  fitted  also 
with  Maxim's  sound-muffler  and  flame- 
quencher,  will  make  a  well-nigh  ideal 
arm  for  all  kinds  of  purposes.  Battles 
of  the  future  may  have  none  of  the  rec- 
ognizable features  of  those  of  the  past 
and  may  be  totally  diflFerent  affairs.  But 
those  who  hope  more  for  future  inter- 
national peace  than  for  perfection  of 
methods  of  destroying  enemies,  can  also 
see  new  hope  in  such  a  terrible  weapon 
as  this  combination  makes.  For  it  will 
become  less  and  less  possible  to  fight  at 
all,  as  improvements  of  this  kind  gradu- 
ally eliminate  the  necessity  for  human 
beings  to  take  a  hand  in  the  fighting. 
When  machines  exist  which  are  sound- 
less, kickless  and  which  make  no  demon- 
stration which  allows  of  their  position 
being  located;  and  when  one  man  can 
hide  and  fire  as  many  shots  as  a  regiment 
without  exposing  himself  to  return  fire, 
it  will  be  utterly  useless  to  put  troops  into 
the  field,  as  troops  are  now  handled. 
War  will  be  the  silent  work  of  the  invis- 
ible assassin,  as  a  writer  recently  sug- 
gested in  the  Technical  World  Maga- 
zine^ in  discussing  the  Maxim  invention. 
And  if  every  fighting  man  adopts  the 
same  method,  there  will  be  nothing  for 
anybody  to  shoot  at,  and  the  whole  per- 
formance will  become  even  more  ridicu- 
lous and  absurd  than  it  now  is.  And  it 
is  a  consummation  devoutly  to  be  wished. 
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GREATEST    ^LEET 
NEEDS    NO    subsidy:^ 

By  Lrcn    G  .    Sha^v  . 


Seven  tiiiiet  as  muck  freiglit  goes  through  the  Suik  Ste.  Mane  Canal  during  the  to,  months  season  every  sobmki 
as  the  whole  world  sends  through  the  Suez  Canal  in  a  year.  Though  the  merchant  marine  of  the  United  Sutes  las- 
guishes  on  the  high  seas — (or  want,  it  is  tearfully  declared,  of  a  gOTcmment  subsidy — the  fleet  which  carries  the  vast  com- 
merce of  the  inland  ocean  is  practically  all  built  and  owned  in  the  United  States  and  makes  peat  fortunes  fax  itsowBen 
— without  begging  the  public  which  pay  its  expenses. 


TANDING  beside  the 
writer  on  the  dock  at 
Quebec  one  day  was  a 
grizzled  old  captain 
who,  for  twenty  years 
in  command  of  some 
of  the  fastest  passen- 
ger and  freight  steam- 
ers on  the  Great  Lakes,  was  getting  his 
first  touch  of  salt  water  navigation. 

We  were  watching  a  transatlantic  liner 
enter  port,  and  as  the  vessel  crept  toward 
the  pier  with  snail-like  pace  the  fresh 
water  sailor's  impatience  increased. 

"Must  have  a  fine  captain,  coming  in 
like  that,"  he  commented  .aloud,  unmind- 
ful of  the  fact  that  he  was  amid  strange 
surroundings. 

"It's  the  pilot  that's  brinp^ing  her  in 
careful  like,"  volunteered  one  of  a  group 
of  officials  awaiting  the  docking  of  the 
vessel. 

"Pilot  be  blowed !"  burst  forth  the  vet- 
eran of  the  lakes,  unable  to  longer  re- 
strain himself.  "Say,  if  I  ever  had  a 
deckhand  who  couldn't  bring  a  boat  in 
quicker  'n  that  I'd  kick  him  and  his 
dunnage  overboard." 

On  the  spot  the  man  from  the  Great 
Lakes  was  made  a  member  in  good 
standing    of    the    Ananias    Club.      He 
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realized  this  from  the  contemptuous 
grins  of  those  about  him,  and  it  only 
stirred  his  wrath  anew.  Delving  into  an 
inner  pocket  he  brought  forth  a  crum- 
pled bit  of  newspaper  and  shoved  it  un- 
der the  noses  of  those  who  would  dis- 
credit him. 

"Read  that,"  he  commanded,  with  the* 
air  of  one  accustomed  to  being  obeyed. 

It  was  a  ten-line  item  from  Duluth, 
recounting  in  the  most  matter-of-fact 
way  how  in  seventy  minutes  a  steamer 
had  taken  on  9,277  tons  of  iron  ore  there, 
being  in  port  all  told  but  a  trifle  over 
two  hours. 

"That  .lubber  you  fellows  call  a  pilot 
couldn't  make  a  landing  that  quick," 
sniflFed  the  fresh  water  mariner  con- 
temptuously.   "There's  another." 

The  second  was  a  dispatch  from  Con- 
neaut,  Ohio,  telling  that  a  steamer  had 
unloaded  10,346  tons  of  iron  ore  there  in 
a  trifle  over  four  hours,  an  average  of 
better  than  forty  tons  of  ore  being  lifted 
from  her  hold  every  minute  the  oper- 
ation was  in  progress. 

"That's  the  way  they  do  things  up 
there  on  the  lakes,"  he  snorted  defiantly, 
folding  up  the  bits  of  paper  and  stalking 
away. 

It  was  the  spirit  of  the  Great  Lakes  as- 
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serting  itself^the  spirit  that  has  over- 
come seemingly  insuperable  obstacles 
and  developed  a  commerce  of  astound- 
ing proportions,  yet  of  which  the  nation 
at  large  has  little  realization:  that,  un- 
aided by  subsidies  or  other  artificial 
means,  battling  against  the  keenest  com- 
petition, has  built  up  a  merchant  marine 
the  like  of  which  is  not  to  be  found 
flying  the  American  flag  elsewhere,  and 
which  is  yearly  adding  to  the  tonnage 
capacity  of  American  bottoms  more  than 
all  other  shipping  interests  in  the  coun- 
try. 

The  fiscal  year  ending  June  30  last  was 
the  banner  one  in  the  history  of  Ameri- 
can shipbuilding.  During  that  period 
1,056  vessels  were  built  in  the  United 
States,  according  to  government  reports, 
of  which  seventy-five  were  launched  on 
the  Great  Lakes.  Not  a  very  favorable 
showing  for  the  lakes  ?  Wait  a  moment. 
These  1,056  vessels  had  an  aggregate 
gross  tonnage  of  588,627,  and  of  this 
the  seventy-five  on  the  Great  Lakes  con- 
tributed 304,379,  or  considerably  more 
than  half. 


Forty-five  of  these  were  what  are 
known  as  coarse  freighters,  designed  for 
expeditious  handling  of  ore,  coal  and 
grain.  They  represented  an  investment 
of  $10,000,000,  and  a  conservative  esti- 
mate places  the  total  cost  of  the  seventy- 
five  at  $15,000,000. 

When  this  fleet  of  forty-five  vessels 
leaves  Lake  Superior  downbound,  and 
there  are  plenty  of  ports  where  all  could 
load  in  twenty-four  hours  without  crowd- 
ing, it  carries  enough  iron  ore  to  build 
a  score  of  Dreadnoughts.  In  a  little 
more  than  four  days  after  casting  off 
the  lines  at  Duluth  or  other  Lake  Su- 
perior ports  you  could  find  this  same 
fleet  tied  up  at  the  docks  down  on  Lake 
Erie,  eight  hundred  miles  from  the 
start^ig  point.  Another  twenty-four 
hours,  and  with  all  this  ore  transferred 
from  their  holds  ^,^  Sj^^E^Rt/^fe^' 
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sels  would  be  racing  northward  again, 
carrying  sufficient  coal  to  send  this  same 
score  of  Dreadnoughts  steaming  around 
the  world,  with  enough  fuel  left  at  the 
end  of  the  journey  to  furnish  a  good 
start  on  another  trip.  In  less  than  a 
week's  time  they  might  be  speeding 
southward  with  enough  grain  aboard  to 
provide  bread  for  the  entire  complement 


A  Combined  Freighter  and  Passenger. 

of  officers  and  men  required  to  man 
these  Dreadnoughts  on  their  globe  cir- 
cling trip. 

Every  time  one  of  these  freighters 
leaves  the  ore  docks  it  carries  on  an  av- 
erage 9,000  tons  of  iron  ore.  Some  of 
the  vessels  carry  less,  but  the  10,000 
ton  freighter  has  become  so  common  that 
it  no  longer  attracts  attention. 

The  average  freight  rate  on  every  ton 
of  iron  ore  passing  through  the  locks  at 
Sault  Ste.  Marie  on  its  way  to  lower 
lake  ports  was,  in  1907,  sixty-seven 
cents.  The  charges  for  transportingj  this 
ore  by  rail  the  same  distance  would  be 
approximately    seven    times    as    great. 


That  means  that  on  every  9,000  ton 
.cargo  brought  down  to  Lake  Erie  or 
Michigan  ports  the  public  is  saved  $36,- 
180  over  what  it  would  have  to  pay  were 
it  not  for  this  means  of  bringing  the 
products  of  the  mines  to  the  mills. 

Steel  is  indispensable  in  this  day  and 
age.  We  all  have  need  of  it  in  some 
form  or  other,  even  though  in  small 
quantities.  In  a  single  sea- 
son there  has  passed  down 
from  Lake  Superior  a  to- 
tal of  39,594,944  tons  of 
iron  ore.  Figuring  on  the 
above  basis,  this  means 
that,  in  the  six  months 
navigation  was  possible  on 
the  Great  Lakes,  vessel 
owners,  in  addition  to  earn- 
ing comfortable  dividends, 
saved  the  nation  close  to 
$160,000,000!  Of  course 
this  little  matter  of  two 
dollars  for  every  man, 
woman  and  child  in  the 
country  was  not  disbursed 
directly,  but  the  levy  that 
under  other  conditions 
would  have  been  imposed 
was  avoided. 

There  is  another,  and  an 
even  more  vital  factor,  that 
figures  in  this  lake  com- 
merce, a  commodity  which 
touches  the  pocketbook  of 
rich  and  poor  alike.  Of 
wheat  there  passed  through 
the  canals  at  Sault  Ste. 
Marie  in  a  single  season 
98,135,775  bushels,  or  ap- 
proximately one  and  one- 
quarter  bushels  for  every  person  in 
the  country.  Millions  of  bushels  were 
also  shipped  by  water  from  Chi- 
cago, materially  increasing  the  total. 
The  freight  rate  on  wheat  from  the  head 
of  the  lakes  was  a  shade  less  than  two 
cents  a  bushel.  Adding  to  this  the  cost 
of  transshipment  by  way  of  the  Erie 
Canal  and  the  charge  by  boat  from  Chi- 
cago or  the  head  of  the  lakes  to  New 
York  was  approximately  five  and  one- 
half  cents.  The  rate  by  rail  from  Chi- 
cago to  New  York  averages  a  trifle  over 
ten  cents  a  bushel.  It  requires  no  skilled 
mathematician  to  see  that  at  a  very  con- 
servative figure  the  breadwinner,  who  is 
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the  one  direct- 
ly affected  in 
such  matters, 
saved  on  the 
one  hundred 
and  twenty- 
five  milUon 
bushels  of 
wheat  trans- 
ported  by 
water  not  less 
than  $6,250r 


At  Work  in  a  CoMPABTMKfrr  rK  the 
Hull  of  a  FvimGHXEn, 


OOO!  And  who  can  say  what 
the  charges  might  have  been 
had  it  not  been  for  the  com- 
petition afforded  by  the  lake 
lines  ? 

Through  the  locks  at  Sault 
Ste.  Marie  there  passes  in  the 
course  of  six  months,  each 
summer,  seven  times  the  ton- 
nage all  the  rest  of  the  world 
sends  through  the  Suez  Canal 
in  a  twelvemonth.  The  De- 
troit River  makes  a  showing 
fully  twenty  per  cent  higher 
than    Sault    Ste.    Marie,    the 


! 


r^^^n^ 


Bow  OF  A  Freightf.r  on  the  Ways. 
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record  for  a  single  season  being  71,226,- 
895  tons,  the  value  of  this  freight  ex- 
ceeding $700,000,000. 

In  transporting  this  vast  tonnage  there 
were  employed  1,215  vessels,  represent- 
ing an  investment  of  $120,000,000,  or 
more  than  the  value  of  all  other  Ameri- 
can boats.  That  isn't  all,  either.  On  the 
upper  lakes  and  sailing  out  of  Chicago 
and  other  ports  are  massive  freighters 


son  in  the  United  States  would  be  called 
upon  to  carry  a  little  matter  of  2,000 
pounds.  Only  when  these  figures  are 
analyzed  does  their  true  significance  be- 
come apparent,  however.  Loaded  in 
thirty  ton  lots,  2,666,666  freight  cars 
would  be  required,  making  a  train  the 
caboose  of  which  would  just  be  leaving 
Jersey  City  westbound  as  the  locomotive 
crossed  the  East  River  on  its  triumphal 
entry  into  New  York 
after  circling  the 
globe.  Divided  into 
trains  of  forty  cars 
each,  to  move  this 
vast  tonnage  would 
require  the  services 
of  66,666  mogul  loco- 
motives, and  an  army 
of  not  less  than  350^ 
Of)0  trainmen. 

On    the    lakes    all 
this  freight  is  handled 


A  Magnificent  Exclusively 

Passk^sgr^r  Steam  fh   of 

THH  Great  Laxfjs. 


and  palatial  passenger 
steamers,  that  do  not  get 
down  as  far  as  the  Detroit 
River,  adding  several  mill- 
ions of  dollars  to  the  in- 
vestment, and  increasing  the  tonnage 
proportionately. 

At  a  conservative  estimate,  80,000,000 
tons  of  freight  are  carried  on  the  Great 
Lakes  in  a  single  season.  When  you 
come  to  consider  that  all  this  traffic,  rep- 
resenting one-third  of  what  is  annually 
transported  in  American  bottoms,  has  to 
be  handled  in  a  trifle  over  six  months 
you  begin  to  understand  why  steam  has 
displaced  sail,  and  why  methods  for 
handling  freight  have  been  reduced  to  a 
science  that  makes  salt  water  sailors 
gasp  with  astonishment. 

Offhand,  160,000,000,000  pounds 
seems  quite  an  amount.  If  transported 
by  hand  it  would  mean  that  every  per- 


Onb  Type  of  Lake  Passenger  Steamer 

without  fuss  or  flurry.  A  vessel  steams 
into  port,  and  its  arrival  is  noted  by  the 
local  press,  three  words  usually  covering 
the  vessel,  cargo  and  the  port  from  which 
it  sailed.  More  likely  than  not  the  ar- 
rival and  departure  appear  simultane- 
ously in  a  late  edition.  Even  the  people 
closely  identified  with  marine  interests 
on  the  Great  Lakes  have  little  appreci- 
ation of  what  is  taking  place  daily;  the 
outside  world  knows  nothing. 

Naturally  one  wonders  how,  even 
with  such  great  tonnage  available,  ves- 
selmen  manage  to  eke  out  an  existence 
when  there  is  such  a  discrepancy  be- 
tween their  rates  and  those  charged  by 
the   railroads.     The   fact   remains  that 
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they  not  only  exist ;  they  become  wealthy. 
In  few  if  any  other  Hnes  of  activity  has 
the  rise  tQ  riches  been  more  rapid,  or 
more  spectacular,  than  among  these  cap- 
tains of  industry  who  preside  over  the 
destinies  of  great  fleets  of  vessels  on 
the  inland  seas.  They  have  built  up  a 
merchant  marine  which  should  be  the 
pride  of  a  nation  that  knows  little  or 
nothing  regarding  it.  They  employ 
American  officers  and  American  crews, 
pay  wages  unheard  of  on  the  high  seas, 
give  their  employes  quarters  on  ship- 
board that  would  make  a  salt  water 
sailor  certain  the  millenium  had  arrived, 
tie  up  their  vessels  for  six  months  in  the 
year,  and  still  make  plenty  of  money. 

How?  By  reducing  the  handling  of 
freight  to  a  science,  and  eliminating 
every  bit  of  waste.  Nowhere  else  on 
earth  are  cargoes  handled  with  such 
speed  as  on  the  Great  Lakes.  Compara- 
tively little  of  the  immense  volume  of 
traffic  transported  by  vessel  interests 
originates  or  ends  with  them.  From  the 
mines  of  Minnesota  and  Michigan  the 
iron  is  carried  by  rail  to  the  lakes.  At 
the  other  end  of  the  line  it  may  be 
picked  up  again  by  the  railroads  and 
transported  to  furnaces  hundreds  of 
miles  away. 

The  fertile  fields  producing  the  mill- 


ions of  bushels  of  wheat  and  other  cereals 
annually  finding  their  way  to  market  by 
way  of  the  lakes,  and  which  keep  the 
nation's  breadbasket  filled  at  a  consid- 
erably lower  cost  than  would  otherwise 
be  the  case,  are  hundreds  of  miles  in- 
land. Their  golden  wealth  must  be 
loaded  in  freight  cars  and  sent  to  lake 
ports,  there  to  be  transferred  to  ele- 
vators, and  in  turn  to  the  vessels  await- 
ing a  cargo.  Again,  hundreds  of  miles 
to  the  south,  the  railroads  take  up  the 
task  where  the  vessels  leave  off.  The 
same  is  true  of  coal  and  other  commodi- 
ties that  are  circulated  through  these 
channels. 

The  facilities  for  handling  freight  are 
a  revelation  even  to  those  accustomed  to 
seeing  things  done  on  a  large  scale.  In 
the  magnificent  harbors  of  Duluth  and 
Superior,  but  a  few  miles  apart,  the 
entire  lake  marine  could  find  shelter  if 
needs  be.  Duluth  has  ore  docks  that  are 
marvels,  one  possessing  a  storage  capac- 
ity of  close  to  two-thirds  of  a  million 
tons.  Its  grain  elevators  hold  more  than 
forty  million  bushels,  and  two  thousand 
vessels  annually  enter  and  clear  from  the 
port.  Superior  has  a  dozen  elevators 
that  can  handle  17,500,000  bushels  of 
grain  at  one  time,  and  its  coal  docks  have 
a  capacity  of  3,000.000  tons.     Into  this 
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port  a  score  of  the  largest  freight  steam- 
ers could  slip,  discharge  their  cargoes  of 
coal,  take  on  iron  ore  and  steam  away 
without  causing  the  slightest  congestion. 

At  Marquette  the  ore  dpcks  of  the 
Duluth,  South  Shore  &  Atlantic  Railway 
extend  out  into  Lake  Superior  a  quarter 
of  a  mile,  tower  seventy-four  feet  above 
the  water,  contain  four  hundred  thou- 
sand feet  of  lumber,  and  cost  $4,000,000. 
Here  it  is  possible  to  load  the  largest  ves-" 
sels  in  a  few  hours,  while  the  cargoes 
taken  aboard  make  no  appreciable  dif- 
ference in  the  •  mountain  of  ore  still 
awaiting  shipment.  The  Cleveland 
Cliffs  Company  has  similar  docks  at 
Marquette,  into  the  pockets  of  which 
trainload  after  trainload  of  iron  ore  can 
be  dumped  and  leave  room  for  as  much 
more. 

Escanaba,  over  on  Lake  Michigan,  has 
ore  docks  where  thirty  steamers  could 
load  at  one  time. 

At  Port  Arthur  and  Fort  William,  on 
the  north  shore  of  Lake  Superior,  are 
elevators  where  two  score  grain  carriers 
could  take  on  cargoes  without  entirely 
removing  the  stock.  At  the  former  city 
is  located  the  Canadian  Northern  tile 
tank  elevator,  the  largest  in  the  world, 
with  a  capacity  of  7,000,000  bushels  of 
wheat,  or  enough  to  supply  every  man, 
woman  and  child  in  the  United  States 
with  two  and  one-half  one  pound  loaves 
of  bread.  And  before  this  wheat  could 
be  turned   into  flour,  much   less  baked 
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into  bread,  the  elevator  could  be  refilled 
again  and  again,  for  the  three  Canadian 
provinces  of  Manitoba,  Saskatchewan 
and  Alberta  alone  produce  in  one  season 
90,000,000  bushels  of  wheat,  a  large  pro- 
portion of  which  finds  an  outlet  by  way 
of  the  Great  Lakes,  as  does  that  of 
Minnesota  and  the  Dakotas. 

There  are  other  ports  in  plenty  where 
similar  accommodations  are  provided, 
but  words  fail  when  it  comes  to  describ- 
ing what  takes  place  here.  A  six  hun- 
dred foot  freighter  steams  up  to  the 
dock.  The  score  or  more  hatches  are 
opened,  and  almost  before  the  last  lines 
have  been  made  fast  unloading  machines 
are  busy  with  the  cargo  of  coal.  With 
a  mighty  din  the  operation  continues  un- 
interruptedly until  all  has  been  removed. 
A  short  shift  to  another  dock,  and  the 
work  of  loading  begins.  Viewed  from  a 
distance  the  ore  docks  look  like  ^iant 
trestles.  Upon  closer  inspection  you  find 
they  are  a  series  of  comp«lrtments  or 
pockets,  several  score  in  number,  open  at 
the  top,  and  with  a  chute  leading  from 
the  bottom  of  each.  Along  the  top  of 
this  trestle  that,  gaunt  and  ugly,  stretches 
up  from  the  water  fifty  to  seventy-five 
feet,  run  railroad  tracks.  Down  these, 
or  up,  as  the  case  may  be,  ore  laden 
freight  cars  from  the  mines  are  run, 
their  hoppers  opened,  and  the  ore  they 
have  brought  joins  the  waiting  mass 
below. 

As  soon  as  the  steamer  in  quest  of  a 
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cargo  has  made  fast  to  the  dock  a  chute 
is  run  into  each  of  her  hatches,  "be  they 
a  dozen  or  a  score.  The  doors  are 
opened,  and  with  a  dull  roar  the  red 
flood  begins  the  downward  descent  from 
the  pockets  to  the  hold  of  the  boat,  that 
is  not  checked  until  the  vessel  is  loaded. 
It  is  all  over  in  a  few  hours  at  the  most. 
The  hatches  are  battened  down,  the  cap- 
tain takes  his  place  on  the  bridge,  lines 
are  cast  off,  and  with  a  blast  from  its 
sonorous  whistle,  the  steamer  bearing 
three  hundred  carloads  of  iron  ore, 
swings  about  and  starts  on  the  journey 
that  will  end  at  a  lower  lake  port  hun- 
dreds of  miles  away.  And  up  above,  on 
the  trestle,  trainload  after  trainload  of 
ore  is  being  dumped  into  the  hungry 
maws  as  another  steamer  moves  up  to 
take  the  berth  just  vacated — for  far  to 
the  south  are  greedy  furnaces  whose  in- 
satiate cravings  must  be  appeased. 

At  the  grain  elevators  much  the  same 
scenes  are  enacted,  save  that  here  the 
cars  are  unloaded  by  means  of  great 
"legs'*  consisting  of  endless  chains  of 
buckets  that  carry  the  grain  aloft,  to  be 
loaded  from  the  bins  above  into  the  ves- 
sels by  gravity. 

All  this  is  done  without  ostentation, but 


the  results  are  marvelous.  It  is  a  matter 
of  record  that  eight  thousand  tons  of 
iron  ore  have  been  put  aboard  a  freighter 
in  one  hour,  and  loading  three  hundred 
thousand  bushels  of  grain  is  a  matter  of 
only  a  few  hours. 

Even  more  astounding  is  the  showing 
made  at  lower  lake  ports,  where  ore  car- 
goes are  discharged.  Putting  ten  thou- 
sand tons  of  iron  aboard  a  vessel  by 
gravity  is  simple  compared  •  with  the 
labor  involved  in  removing  the  same 
amount.  Inventive  genius  and  the  ex- 
igencies of  marine  transportation  during 
a  season  that  lasts  only  a  few  months 
have  solved  the  problem.  Tying  up  at 
the  dock  at  the  'end  of  her  journey,  the 
steamer's  hatches  are  opened.  Into 
these  are  thrust  the  long  arms  of  a 
gigantic  unloading  machine.  High  up 
on  the  spider-like  trestles  that  constitute 
the  framework  of  the  unloader  engineers 
await  the  signal.  Once  it  has  been  given 
the  machinery  is  started  and  the  ore 
brought  forth  at  a  rate  which  seems 
incredible.  What  can  be  accomplished  in 
this  direction  was  shown  by  the  steamer 
George  IV.  Perkins,  which  at  Conneaut, 
Ohio,  discharged  10,346  tons  of  iron  ore 
in  four  hours  and  ten  minutes. 
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Whe!>  you  are  dealing  in  trainloads, 
every  minute  saved  in  handling  a  cargo 
means  increased  dividends.  They  deal 
in  trainloads  on  these  inland  seas,  too. 
Take  for  example  the  steamer  /.  P. 
Morgan,  which  on  a  single  trip  down 
from  Lake  Superior  carried  13,800  tons 
of  iron  ore.  This  was  not  necessarily  a 
record  cargo,  but  it  meant  that  in  the 
hold  of  this  one  vessel  there  were  ten 
trainloads  of  ore,  to  be  exact,  four 
hundred  and  sixty  thirty-ton  cars. 


having  a  registered  tonnage  of  237^85, 
and  carrying  487,649  tons  of  freight, 
figures  calculated  to  make  those  prone  to 
scoff  at  the  Great  Lakes  sit  up  and  take 
notice.  For  the  season  of  1907  the  car- 
goes passing  through  the  locks  at  the 
"Soo"  were  valued  at  $569,830,188. 

They  build  ships  on  the  Great  Lakes 
with  the  same  speed  that  they  handle 
cargoes,  and  on  the  same  comprehensive 
scale.  There  are  no  less  than  a  dozen 
large  ship-yards  located  about  these  in- 
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One  day  the  steamer  L,  S.  DeGraff 
left  Chicago  with  421,000  bushels  of 
wheat,  the  cargo  weighing  12,661  tons. 
A  half  dozen  lines  in  the  papers  served 
to  tell  the  story.  At  almost  the  same 
time  in  Tacoma  and  other  coast  cities 
great  todo  was  made  because  the  Brit- 
ish steamer  Aparina  had  broken  the  Pa- 
cific grain  carrying  record.  Yet  the 
Aparina  when  she  left  Tacoma  carried 
only  273,636  bushels  of  wheat,  or  8,240 
tons,  her  cargo  being  fifty  per  cent  less 
than  that  of  the  De  Graff, 

In  a  single  day  there  were  locked 
through  the  canals  at  Sault  Ste.  Marie 
one    hundred    and    twenty-one    vessels, 


land  seas.  If  you  want  a  ten-thousand- 
ton  freighter  you  can  get  it  in  ninety 
days  after  the  keel  blocks  are  put  in 
position.  The  feat  has  been  accom- 
plished in  a  trifle  more  than  half  this 
time,  but  it  was  exceptional.  What  is 
more,  when  that  vessel  is  turned  over 
you  have  the  satisfaction  of  knowing 
money  could  buy  no  better;  that  it  is 
complete  in  every  detail,  and  capable  of 
sailing  where  any  boat  dares  venture. 

The  same  is  true  in  regard  to  the 
floating  palaces  engaged  in  the  passenger 
business.  No  more  luxuriously  ap- 
pointed vessels  can  be  found  than  those 
that  operate  between  lower  and  upper 
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lake  ports.  You  can  board  a  steamer  in 
Buffalo  and  on  the  sixth  day  be  back  at 
the  starting  point,  having  covered  the 
two  thousand  miles  to  Duluth  or  Chi- 
cago and  return,  with  stops  at  intermedi- 
ate ports.  And  on  these  and  scores  of 
other  trips  you  travel  with  all  the  com- 
fort that  can  be  found  on  a  transatlantic 
liner.  There  is  running  between  Detroit 
and  Cleveland  a  steamer  that  among 
other  features  embodies  elevator  service 
to  each  of  the  seven  decks,  washed  air 
ventilatiori  in  every  stateroom,  a  con- 
vention hall  where  large  gatherings  may 
be  held  and  a  private  telephone  system 
which  in  conjunction  with  the  wireless 
telephone  with  which  the  vessel  is 
equipped  makes  it  possible  to  communi- 
cate with  land  at  will.  There  are  scores 
of  boats  but  a  trifle  less  pretentious,  on 
which  one  may  journey  at  a  ridiculously 
low  figure  when  all  things  are  consid- 
ered. 

The  records  of  the  men,  who  have 
made  these  things  come  to  pass,  outrival 
fiction,  although  there  is  little  but  pluck 
and  perseverance  to  which  their  success 
can  be  attributed.  What  they  have  ac- 
complished  has   been  done   in  the   last 


twenty-five  years  or  less.  In  1884  the 
total  freight  passing  through  the  Sault 
Ste.  Marie  locks  was  2,874,551  tons.  In 
1907  it  reached  the  tremendous  total  of 
58,217,214  tons.  The  same  year  71,226,- 
895  tons  of  freight  valued  at  more  than 
$697,000,000  was  carried  through  the 
Detroit  river,  vessels  passing  the  city  on 
ah  average  of  eight  minutes  apart  during 
the  season  when  navigation  was  possible. 
To  enumerate  the  men  who  have  made 
good  would  be  to  include  all  identified 
with  marine  interests  along  the  Great 
Lakes.  From  the  great  vikings  of  the 
unsalted  seas,  down  through  the  cap- 
tains and  mates,  the  sailors  whose  stay 
in  port  is  so  brief  they  seldom  leave  the 
vessel,  the  grimy  stokers  far  down  in  the 
hold,  the  ore  covered  laborers  on  the 
docks,  they  will  tell  you  it  is  all  in  the 
day's  work ;  that  there  is  nothing  roman- 
tic about  the  part  they  play.  There  is 
plenty  of  hard  labor^— but  there  is  more 
than  that.  The  constant  rush  and  hurry, 
the  high  tension  under  which  they  toil, 
the  realization  that  big  things  are  being 
accomplished,  that  they  are  a  vital  pai*t 
of  the  great  throbbing  machine,  gives 
irresistible  fascinat3^,,|s)b^fe^^^at 
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FOUR  MILLION  DOLLARS'  WORTH  OF  LAKE  FREIGHTERS  IN  WINTER  QUARTERS 

AT  DETROIT. 


first  thought  seems  insufferably  dull. 
The  lure  of  the  lakes  they  call  it,  this 
indefinable  something  that  prompts  men 
to  undertake  great  things  and  carry  them 
through  to  a  successful  conclusion,  and 
which  has  resulted  in  the  building  up  of 


a  merchant  marine  on  the  Great  Lakes 
that,  little  known  outside  the  immediate 
district  in  which  it  operates,  has  no  equal 
elsewhere  in  the  nation,  and  should  cause 
every  patriotic  American  breast  to  swell 
with  pride. 


Ah 
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How  he  lies  in  his  rights  of  a  man ! 

Death  has  done  all  death  can. 

And  absorbed  in  the  new  life  he  leads, 

He  recks  not,  he  heeds 

Nor  his  wrong  nor  my  vengeance ;  both  strike 

On  his  senses  alike, 

And  are  lost  in  the  solemn  and  strange 

Surprise  of  the  change. 

—Browning. 
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TORPEDO  TO  SAVE  LIVES 

By  CECIL  BEMBRIDGE 
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JNDER  the  pressure  of 
public  opinion  the  Brit- 
ish government  has  re- 
cently initiated  a  series 
of  tests  with  improved 
life-line  throwing  de- 
vices. Inventors  of  all 
countries  'were  invited 
to  submit  the  fruits  of  their  inventive 
labors  and  such  devices  were  to  be  given 
a  searching  trial.  But  there  was  one 
important  stipulation.  Recent  disasters 
have  shown  that  the  minimum  range  of 
any  such  apparatus  ishould  be  far  in 
excess  of  the  limits  of  the  rocket,  and 
this  was  ultimately  fixed  at  three  hun- 
dred yards.  At  the  same  time  opinion 
was  sought  among  the  shipping  com- 
munity as  to  the  advisability  of  compell- 
ing all  vessels  flying  the  British  flag  to 
carry  a  life-line  throwing  apparatus  that 
had  proved  its  all  round  efficiency  to  the 
satisfaction  of  the  government 
officials.  Upon  this  point  the 
mercantile  marine  was  prac- 
tically unanimous,  since  no 
one  realizes  more  thoroughly 
the  necessity  of  such  a  pro- 
ceeding, while  it  offers  a  fur- 
ther inducement  to  the  travel- 
ing public  to  favor  a  ship 
whereon  every  possible  device 
to  ensure  safety  is  installed. 
The  trials  were  con- 
tinued over  a  period  of  six 
months  and  were  carried 
out  at  various  points 
around  the  English 
coasts  so  as 
to  ascertain 
their  effi- 
ciency   under 

all  and  varying  conditions  of 
shore,  from  the  sand-bank 
locked  entrances  to  river 
ports,  to  frowning,  towering 
cliffs  fringing  an  ill-reputed 
treacherous    rocky    and    ex- 


posed shore.  The  tests  were  followed  by 
the  writer  and  one  striking  point  start- 
lingly  forced  its  way  to  the  front.  That 
was  the  trying  character  of  the  minimum 
range  imposed  in  the  tests,  and  the  in- 
ability of  inventors  to  realize  the  diffi- 
culties prevailing.  The  inventions  sub- 
mitted were  of  an  extensive  and  varied 
character  comprising  kites,  drifting 
buoys,  cannons  hurling  projectiles  to 
which  a  life-line  was  attached,  and 
rockets.  Kites  proved  unreliable  being 
entirely  at  the  mercy  of  the  wind ;  drift- 
ing buoys  were  somewhat  erratic  and 
perforcedly  slow ;  rockets  failed  in  their 
range;  while  cannons  proved  useless 
since  in  order  to  cover  the  requisite  dis- 
tance with  unerring  accuracy,  such  a 
high  muzzle  velocity  had  to  be  imparted 
to  the  projectile  that  the  life-line  was 
snapped,  and  when  this  accident  did 
not  occur  they  failed  to  cover  the  three 
hundred  yards. 

Only  one  device  submitted  proved  cap- 
able of  complying  with  the  conditions 
of  the  trials  in  every  particular,  and 
these  it  fulfilled  in  no  uncertain  manner. 
This  was  the  aerial  torpedo  devised  by 
Lieutenant  Unge.  It  is  an  ingenious 
device  and  its  principle  of  construction 
and  operation  aroused  con- 
siderable attention,  since  it 
indicates  a  decided  scien- 
tific advance 
upon  exist- 
ing devices. 
Moreover 


Projectile  Represented 
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it  is  entirely  self-contained  and  can  be 
transported  from  one  point  to  another 
with  facility,  and  is  as  efficient  in  its  ap- 
plication upon  the  deck  of  a  ship  as  upon 
terra  firma. 

It  comprises  a  pointed  cylindrical  shell 
about  twenty  inches  in  length  by  four 
inches  in  diameter.  In  the  lower  part 
is  carried  the  most  important  feature  of 
the  apparatus — the  miniature  powerful 
turbine  which  not  only  imparts  the  pro- 
pelling motion  to  the  missile,  but  also 
gives  to  it  the  rapidly  revolving  action 
about  its  longitudinal  axis  whereby  ac- 
curacy of  flight  is  insured.  It  is  prac- 
tically a  scientifically  designed  rocket 
only  without  the  encumbering  tail  or 
stick.  The  turbine  is  driven  by  the  gases 
generated  by  the  combustion  of  a  special 
compound  carried  within  the  body  of  the 
shell.  This  compound  is  composed  of 
sulphur,  charcoal, 
saltpeter,  and  vege- 
table oil,  and  h  a 
kind  of  black  powder. 
It  is,  however,  iiux- 
plosive,  burning  more 
like  a  vicious  fnsi? 
and  generating  a  con- 
siderable amount  i  ^f 
powerfully  expanding 
gases,  which  in  iheir 
effort  to  e  s  c  a  1 J  e 
through  the  base  of 
the  shell,  have  to 
pass  in  a  slantini^ 
direction  through 
the  blades  of  the 
miniature  tur- 
bine. 

The  special 
feature  ot  this 
combustible 
charge  is 
that  it  is 
made  so 
hard  that  it 
cannot  pos- 
sibly be  ig- 
nited with- 
out recourse 
to  a  fuse  or 
electric 
spark. 
Neither  can 
it  decom- 
p  o  s  e    or 


General  View  of  Apparatus  Complete. 
Showing  torpedo  in  firing  position  in  cradle  and  life-savinsr  rope  along! 


spontaneously  ignite,  owing  to  the  pres- 
ence of  the  vegetable  oil.  This  latter  in- 
gredient also  insures  its  preservation  for 
any  length  of  time  irrespective  of  tem- 
perature or  climatic  conditions,  so  that 
no  matter  how  long  a  torpedo  may  be 
carried  on  board  ship  before  it  is  called 
into  service,  it  is  certain  to  be  as  effective 
as  upon  the  day  when  the  shell  was  first 
charged. 

In  the  majority  of  torpedoes  used  for 
military  purposes  the  projectile  is  fired 
from  the  base,  but  in  this  case  this  oper- 
ation is  effected  from  the  front  or  nose. 
Moreover  it  is  fired  from  an  open  trough 
like  cradle.  .  The  whole  equipment  is 
stowed  in  a  small  box,  which  mounted 
on  wheels,  allows  removal  from  one 
point  to  another  to  be  easily  carried  out 
while  the  whole  can  be  secured  by  means 
of  shackles.  The  box  in  which  it  is 
carried  in  addition  to  containing  the 
launching  cradle  (hinged  at  the  lower 
end  and  capable  of  inclination  to  any 
desired  angle)  and  torpedo,  carries  500 
yards  of  one-inch  rope  havirg  a  breaking 
strain  of  about  two  tons,  coiled  on  a 
rack  in  such  a  way  that 
it  pays  out  rapidly  with- 
out any  fear  of  fouling 
or  becoming  entangled. 
The  life  line  is  at- 
tached by  a  swivel  joint 
to  a  stout  metal 
ring  or  collar 
which  is  placed 
freely  on  suit- 
able mountings 
at  the  muzzle  of 
the  launching 
cradle  in  such  a 
manner  that 
when  the 
torpedo  i  s 
f  i  r  e'd  i  t 
passes 
through 
this  ring, 
catching  it 
up  in  its 
flight.  It  is 
preven  ted 
from  trav- 
eling com- 
p  1  e  t  e  1  y 
through  i  t 
by    a    thick 
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band  encircling  the  shell  near  its  lower 
end.  The  ring,  however,  is  made  of 
larger  diameter  than  the  shell  so  that  the 
latter  can  rotate  freely  within  it  and  the 
line  does  not  consequently  become 
twisted. 

The  firing  operation  is  very  simple. 
The  torpedo  is  laid  at  the  lower  end  of 
the  launching  cradle  and  two  electric 
wires  are  connected  with  a  sliding  con- 
tact piece  which  is  swung  round  so  as 
to  rest  upon  the  nose  of  the  shell.  The 
operator  carries  a  small  electric  battery 
slung  over  his  shoulder  and  by  sharply 
turning  a'  small  handle  generates  a  pow- 
erful electric  current  which  gives  a  spark 
at  the  make  and  break  in  the  nose  of  the 
missile,  thereby  firing  the  charge.  In- 
stantly a  volume  of  powerfully  expand- 
ing gas  is  produced  which  in  escaping 
sets  the  turbine  in  motion  so  that  the 
torpedo  travels  up  the  cradle  with  in- 
creasing velocity,  passes  through  the 
life-line  ring,  picking  it  up  in  its  travel, 
and  speeds  through  the  air.  When  the 
combustion  charge  becomes  thoroughly 
ignited,  which  is  after  the  shell  has  trav- 
eled some  forty  feet,  the  turbine  revolves 
at  very  great  speed  imparting  a  high 
velocity  to  the  shell,  which  flashes 
through  the  air  like  a  meteor  with  its 


tail  of  flame  trailing^  he- 
hind.  This  adds  consid- 
erably to  the  %-alue  of  the 
invention  since  on  a  dark 
night  the  operators  can 
follow  the  path  of  the  pro- 
jectile until  it  strikes  its 
objective  and  thus  ascer- 
tain very  easily  whether 
the  shot  has  been  success- 
ful or  otherwise. 
•  In  the  trials  the  accu- 
racy of  the  system  was 
strikingly  demonstrated. 
The  target 
was  300  yards 
away,  and  by 
means  of  the 
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Front  View  of  Shell  Just  After 
Discharge.    . 


arrow  painted  on  the  exterior  of  the 
containing  box,  which  the  operator 
pointed  in  the  direction  of  the  ob- 
jective, the  line  of  flight  was  easily 
determined.  The  cradle  was  then  raised 
to  the  requisite  inclination  and  the 
missile  fired.  It  sped  through  the  air  at 
tremendous  speed,  passed  over  the  tar- 
get, and  dropped  immediately  behind  it 
some  sixty  yards  farther  on,  so  that  the 
line  which  it  carried  fell  completely 
across  the  stipposititions  wreck.  Three 
shots  were  fired  and  the  same 
result  was  attained,  PrevioiKs- 
ly     to     the     discharge    of     the 


THE  TORPEDO  AS  FIRED. 
It  is  just  passing  through  and  picking  up  life-line  ring  at  muzzjc..^.^^^  ,     (^^OOQIC 
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Unge  torpedo,  no  missile  fired  by  the 
other  devices,  had  succeeded  in  reaching 
the  target  at  the  stipulated  distance  with 
its  life-line.  Neither  head  nor  cross 
winds  affect  the  torpedo's  range  or  ac- 
curacy of  direction,  a  result  due  to  its 
rapidly  spinning  and  propelling  action. 

The  efficiency  of  the  apparatus  was 
thus  conclusively  shown  since  the  range 
requisitions  were  fulfilled.  But  a  further 
advantage  of  the  device  was  then 
exhibited.  Instead  of  the  line  thus 
thrown  being  merely  a  pilot  light-line 
which  is  used  for  hauling  in  a  heavier 
hawser  for  supporting  the  breeches 
buoy,  it  can  be  anchored  and  the  Irescue 


carrying  apparatus  brought  into  service 
immediately. 

This  is  a  distinct  advantage  since  it 
obviates  any  loss  of  time  possibly  at 
a  critical  period.  Inasmuch  as  it  was 
the  only  apparatus  which  complied 
with  the  official  requirements  in  all  par- 
ticulars there  is  no  doubt  but  that  it  will 
be  adopted.  Furthermore  as  it  can  be 
used  for  communicating  between  ship 
and  shore,  ship  and  ship,  up  to  a  distance 
of  three  hundred  and  sixty  yards  with 
equal  success,  its  compulsory  adoption 
on  British  vessel?  of  all  descriptions  will 
doubtless  be  effected  by  legislative 
action. 


TUMBLERS  MADE  OF  ICE 

By  DR.  ALFRED  GRADENWITZ 

Berlin  Correspondent  Technical  World  Magazine 


JCE  would  at  first  sight 
seem  to  be  the  most 
unsuitable  substance  to 
make  tumblers  from. 
Still  a  Dutch  engineer, 
H.  G.  T.  Huizer,  has 
proved  the  contrary. 
In  working  out  his 
process  Huizer  has  endeavored  to  per- 
fect a  tumbler  which  might  present  the 
drink  in  as  agreeable  a  form  as  possi- 
ble while  complying  with  all  require- 
ments of  hygiene.  The  ideal,  from  the 
latter  point  of  view,  would 
obviously  be  a  cheaply  pro- 
duced tumbler  of  ephemer- 
al existence  which  after 
having  once  been  used, 
would  have  to  be  thrown 
away,  its  destiny  being  ful- 
filled. 

Now,  the  ice  tumbler 
complies  most  perfectly  with 
all  these  demands.  It  has 
a  conical  wall  three  milli- 
meters in  thickness,  which, 
however,  grows  slightly 
thicker  in  its  lower  part, 
being  rounded  oflF  towards 
the  bulb-shaped  bottom,  of 
three  times  greater  thickness. 


A  Practical  Cup  of 
Solid  Ice. 


The  special  form'  of  the  bottom  has  been 
chosen  in  order  to  prevent  the  tumbler 
from  cracking  or  bursting  off  the  bot- 
tom. The  gradual  thickening  of  side 
walls  was  adopted  with  a  view  to  allow- 
ing for  the  increased  melting  of  the 
tumbler  in  its  lower  parts — due  to  the 
higher  liquid  pressure  and  longer  con- 
tact of  the  drink. 

The  tumbler  will  hold  one-half   pint 
of  liquid  and  its  store  of  cold  assures  to 
the  vessel  and  its  contents  a  really  sur- 
prising life.     The  process  of  manufac- 
ture   makes    the    otherwise 
porous     ice     impervious     to 
water,  especially  after  add- 
ing   some    minute    amounts 
of   inoffensive  viscous   mat- 
ter. 

The  freezing  mould  is 
made  up  of  two  parts,  name- 
ly, the  outside  mould*  and 
the  inside  core,  in  the  space 
between  which  the  ice  tum- 
bler is  produced.  The  lower 
part  of  the  core  contains  a 
cavity. 

After  a  given  amount  of 
water  has  been  introduced 
into  the  mould,  the  core  is 


placed  in  position,  when  the 
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water  rises  into  the  conical  space  and 
fills  it. 

The   mould  is  then  suspended   inside 
the  freezing  solution  in  a  refrigerating 
reservoir    where,    owing    to    the    small 
thickness   of   the   tumbler, 
congelation     occurs     very 
rapidly    in   regular   layers. 
As      the      conical      mould 
gradually    tapers    towards 
the    top,    the    upper    edge 
freezes  first,  locking  in  the 
remaining     water,      which 
then  freezes  gradually  in  a 
downward  direction,  along- 
side the  wall  of  the  core. 
The   expansion   which    at- 
tends    congelation     drives 
the  water  into  the  cavity  at 
the  bottom,  whence  the  last 
air  bubbles  are  allowed  to 
escape.     The  bulb   of  the 
tumbler  bottom  is  thus  pror 
duced    automatically,    pre- 
venting    the    enormous 
molecular  force  of  expan- 
sion— the  volume   of  freezing  water   is 
known   to  increase  by  one-tenth — from 
destroying  the  tiny  mould.     As  soon  as 
the  tumbler  is  ready  it  is  removed  from 
the  reservoir  together  with  the  mould, 
by  seizing  the  handle. 

Now  in  order  that  the  tumbler  may 
come  off  bodily  from  the  freezing  mould, 
the   outside   mould   is   made   of   special 


metal  and  the  core  of  special  porcelain. 
As  the  former  expands  more  rapidly  and 
the  latter  more  slowly  than  ice,  the  tum- 
bler if  immersed  in  some  luke-warm 
water,  is  detached  from  the  mould  bodily 


The  Frbezer  in  Which  the  Ice  Cup  Is  Made. 

and  perfectly  dry.  After  being  fitted 
into  the  protecting  paper  sleeve,  it  is 
finally  detached  from  the  core. 

This  process  has  been  found  extremely 
simple  in  practice,  the  various  operations 
being  performed  in  a  few  seconds.  The 
cost  of  manufacture  is  less  than  half  a 
cent  per  tumbler,  and  the  product  is 
very  satisfactory.' 


Wasted  Advice 

Ah,  gentle  dames !  it  gars  me  greet 
To  think  how  monie  counsels  sweet, 
How  monie  lengthened  sage  advices, 
The  husband  frae  the  wife  despises. 

—Burns. 
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SNOW  AND  ICE  COVER  THE  MOUNTAIN  SIDE  IN  VAST  IRREGULAR  MASSES. 
The  Hanging  Glaciers  of  Vulture  Peak. 


FOR  A  NATIONAL  GLACIER  PARK 

By  KATHERINE  LOUISE  SMITH 


|P  in  Montana,  near  the 
International  Boun- 
dary, is  a  magnificent 
tract  of  land, .  little 
known  save  by  the 
Geological  Survey  and 
occasional  trappers  and 
hunters.  Congress  has 
been  petitioned  to  preserve  this  for  a 
National  Glacier  Park.  As  its  name  im- 
plies, the  Rocky  Mountains,  which  here 
may  be  said  to  be  the  backbone  of  the 
continent,  are  capped  with  huge  glaciers 
which  cannot  be  equaled  in  the  United 
States.  At  least  forty  glaciers  have  been 
located  and  from  them  spring  waters 
that  become  streams  flowing  into  Hudson 
Bay,  to  the  Gulf  of  Mexico  and  the 
Pacific.    The  scenery  is  stupendous,  for 
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in  this  garden  of  the  ice-gods  are  moun- 
tains over  ten  thousand  feet  high,  won- 
derful canyons,  lakes,  rivers  and  forests, 
the  whole  covering  an  area  of  about 
fourteen  hundred  square  miles.  The 
Rockies  practically  cut  this  region  in 
the  middle  from  north  to  south. 

This  section  has  been  pronounced  by 
experts  to  be  in  every  way  suitable  for 
a  park  preserve.  The  many  lakes — there 
are  at  least  two  hundred  and  fifty  rang- 
ing from  ten  square  miles  to  a  few  acres 
in  area — ^the  rushing  glacial  streams,  the 
huge  ice  fields  which  resemble  white 
pyramids,  the  cliffs  and  precipices  tower- 
ing hundreds  and  thousands  of  feet 
make  this  proposed  park  different  from 
any  reserve  set  aside  by  our  government. . 
At  present  there^,^|-^^^^UQi5^te^ses 
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A  LAKE  APPEARING  AMONG  THE  PINES  LIKE  A  SPLASH  OF  WATER. 
Scene  in  Vulture  Pass. 


Digitized  by 


GooQle 


644 


TECHNICAL   WORLD   MAGAZINE 


*!! 


\    .' 


k 


'^NPi 


9^' 


^■■^ 


GOATHAUNT  ClIFF  RiSES  LIKE  SoME  HiGH  NATURAL  ClTADEL. 


through  the  ranges  made  by  prospectors 
and  animals  and  it  is  planned  that  these 
shall  eventually  become  wagon  roads  so 
that  this  park,  like  the  Yellowstone  Park, 
may  be  open  for  the  enjoyment  of  the 
people. 

Of  course  the  stupendous  glaciers  are 
its  prime  attraction  but  another  feature 
is  the  presence  of  large  numbers  of  wild 
animals  and  fish.    On  the  highest  peaks 


are  found  the  beautiful 
white  goat,  further  down 
on  thQ  mountain  sides  are 
the  bighorn  Rocky  Moun- 
tain sheep  and  in  the  val- 
leys are  deer,  moose,  and 
elk.  The  grizzly  has  been 
discovered  in  all  sections. 
If  these  are  properly  pro- 
tected it  is  believed  that 
there  will  be  enough  game 
to  supply  sportsmen  for 
years  to  come  and  at  the 
same  time  the  animals  will 
have  a  good  breeding 
ground  and  a  part  reservetl 
where  they  may  obtain 
food  the  year  around,  and 
under  all  circumstances. 
In  setting  aside  this  area 
tfiere  is  no  danger  that  the 
people  are  losing  ground 
that  n^ight  be  useful  to 
them  in  other  ways.  It  is 
suggested  that  arrange- 
ments can  be  made  where- 
by the  forests  can  through 
a  system  of  forestry  sup- 
ply timber  to  those  who 
wish  it,  and  there  is  prac- 
tically no  agricultural  land 
or  area  containing  mineral 
formations  of  commercial 
value.  The  projectors  and 
those  who  have  seen  the 
glaciers  believe  that  such  a 
park  will  be  of  great  in- 
terest and  benefit  to  the 
people  at  large.  Railroads 
will,  it  is  assumed,  run 
near  enough  to  make  it  accessible  and  a 
few  main  wagon  roads  and  horse  trails 
will  lead  to  points  of  general  interest. 
Eventually,  there  may  be  roads  as  excel- 
lent and  as  well  kept  as  in  the  Yellow- 
stone Park.  If  the  bill  is  passed,  and  all 
nature  lovers  hope  it  will  be,  we  will 
have  saved  for  present  and  future  sight- 
seers one  of  the  most  magnificent  prime- 
val tracts  in  our  country. 
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REMARKABLE  NEW  WELDING  PROCESS 

By  DARWIN  S.  HATCH 


>  REMARKABLE  proc- 
ess, invented  by  Dr. 
Ayj5  Goldschmidt,  of  Ger- 
*2^  many,  for  welding  iron 
^  and  steel,  has  been 
attracting  a  great  deal 
of  attention  in  the 
engineering  world.  It 
is  known  as  the  thermit  welding  process, 
and  is  based  upon  the  use  of  a  mixture 
of  iron  oxides  and  powdered  aluminum. 
When  any  part  of  this  mixture  is  ignited, 
it  goes  on  burning  spontaneously  at  an 
exceedingly  high  temperature,  and  pro- 
duces liquid  malleable  iron.  No  other 
process  allows  liquid  iron  to  be  produced 
so  rapidly  and  with  such  purity,  without 
any  special  apparatus,  as  does  the  thermit 
process. 

In  order  to  ignite  the  thermit,  a  special 
igniting  mixture  is  used,  very  little  of 
which  suffices  to  start  the  burning  of  the 


thermit.  So  dazzling  is  the  glow  pro- 
duced by  the  combustion,  that  the  oper- 
ator has  to  wear  dark  spectacles.  The 
temperature  is  over  5,000  degrees  F. 

This  process  is  used  for  welding,  end 
to  end,  iron  pipes  and  rpds.  An  appa- 
ratus has  been  especially  designed  for 
this  purpose,  and  is  quite  successful. 
After  clamping  the  rods  or  pipes  fast,  a 
mold  of  cast  iron  is  fitted  around  the 
joint,  and  the  thermit  is  ignited  in  a 
crucible  and  poured  into  the  mold.  The 
liquid  iron  heats  up  the  joint  until  it 
welds  and,  upon  cooling,  the  excess  ma- 
terial is  hammered  oflF.  When  this  proc- 
ess is  finished  we  have  one  continuous 
pipe  of  uniform  strength.  This  process 
is  used. also  for  repairing  holes  or  minor 
defects  in  castings  or  forgings.  In  this 
case  the  molten  metal  is  poured  into  the 
flaw  and  the  excess  removed  with  a 
chisel.    In  repairing  small  pieces,  what  is 
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called  the  automatic  proc- 
ess is  used,  the  broken  or 
defective  pieces  are  either 
replaced  by  similar  piece  of 
thermit  iron  cast  on  to  the 
remainder,  or  by  uniting 
the  two  parts  of  the  frac- 
ture with  the  end  of  a  ring 
of  thermit  iron. 

Possibly  the  most  inter- 
esting instances  in  which 
thermit  has  been  used  are 
those  of  the  repair  of 
ships.  Broken  stern  posts 
have  been  frequently  re- 
paired by  surrounding  the 
broken  part  with  a  thermit 
iron  ring  and  welding  the 
two  fragments  solidly  to- 
gether. Resistance  tests  • 
made  on  these  welded  stern  posts  for  the 
German  Lloyd  Steamship  Company 
have  been  so  satisfactory  that  the  process 
was  officially  sanctioned  for  use  in  such 
repair   work.     One  of  the   illustrations 


Repairing  the  Stern  Post  of  an  Oceangoing  Steamship. 


Welding  Street  Railway  Tracks  By  the  Thermit  Process. 


shows  the  welding  of  the  stem  posts  of 
a  steamship.  The  value  of  this  method 
is  that  vessels  can  resume  their 
voyage  after  a  very  short  stoppage, 
whereas  a  stay  of  many  weeks  in  the 
docks  is  made  absolutely 
necessary  in  cases  where 
broken  parts  have  to  be  re- 
placed by  new  ones.  This 
process  is  also  obtaining  an 
extended  use  for  tempering 
armor-plate. 

Perhaps  the  most  im- 
portant use  of  the  thermit 
welding  process  is  for 
welding  on  street  railways. 
The  rails  are  fitted  into  a 
clamp  and  at  the  joint  are 
surrounded  with  a  mold 
into  which  the  liquid  ther- 
mit is  poured.  The  liquid 
metal  then  surrounds  the 
head  of  the  rail,  raising  it 
to  a  welding  temperature. 
After  the  rails  have  be- 
come welded  and  the  ma- 
terial has  cooled,  the  extra 
metal  is  removed  with  a 
chisel  and  the  joint  is 
smoothed  up.  The  whole 
operation  requires  only  a 
very  short  time,  and  results 
in  a  continuous  rail  which 
is  almost  as  strong  at  the 
joint  as  it  is  at  any  other 
place.  ^  , 
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WEIRD  FEATS  OF  WIRELESS 

By  FIELDING  DRAKE 


fHINK  of  calmly  stand- 
ing on  the  sea  shore  and 
by  means  of  a  small 
key  and  no  connecting 
wires  being  able  to  an- 
nihilate an  entire  navy. 
This  has  been  rendered 
possible  by  the  inven- 
tion of  a  submerged  torpedo  propelled 
and  controlled  by  wireless  electricity 
transmitted  by  the, wireless 

method — the  work  of  Carl 

Abrahamson  of  San  Diego, 
California. 

The  invention  is  so  sim- 
ple that  wireless  experts 
are  wondering  how  they 
overlooked  it  so  long.  The 
propelling  force  is  manipu- 
lated on  the  same  principle 
as  the  wireless  telegraph. 
Electricity  is  transmitted 
from  aerial  wires  on  shore 
to  aerials  supported  by 
cork  floats  and  connected 
with  the  propeller  wheel  of 
the  torpedo,  which  is  sub- 
merged. A  current  power- 
ful enough  to  send  a  six- 
teen-foot torpedo,  of  the 
type  used  by  the  American 
navy,  through  the  water  at 
a  speed  of  thirty-two  miles 
an  hour  can  be  transmitted, 
says  the  inventor. 

Control  of  the  device  is 
secured  by  magnets  set  on 
each  side  of  the  propeller 
and  connected  with  the 
steering  gear.  These  mag- 
'  nets  are  of  different  de- 
grees of  sensitiveness  and 
are  susceptible  to  varying 
degrees  of  power  in  elec- 
tric currents.  The  steering 
is  thus  made  possible  by  a 
variation  in  the  amount  of 
power  sent  to  the  torpedo. 


The  California  man,  however,  was 
not  the  first  person  who  carried 
on  this  work  along  these  lines.  M. 
Gustave  Gabet,  a  French  engineer,  has 
devised  what  is  described  as  a  radio;: 
automatic  torpedo.  The  torpedo  weighs 
four  tons  and  is  directed  by  wireless 
electricity.  It  can  be  kept  running  for 
hours.  The  inventor  has  demonstrated 
he  can  make  it  move  backwards,  for- 


A  Night  Ascension  3:05  A.  M.  A-oi^i^gjjil^pAftf^OiQQlC 
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wards  and  in  a  circle,  in  any  manner 
at  will. 

This  device  is  said  to  be  one  of  the 
most  deadly  yet  conceived  by  the  brain 
of  man.  It  can  be  manipulated  from 
shore,  or  the  deck 
of  a  moving  ship. 
One  of  its  most 
important  features 
is  its  wide  radius 
of  action.  It  is  ca- 
pable of  maintain- 
ing a  speed  of  fif- 
teen knots  an  hour 
for  five  hours.  Its 
apparatus  is  syn- 
chronized so  as  to 
receive  the  Hertz- 
i  a  n  waves  only 
from  the  ship  send- 
ing them  and  to 
refuse  the  impulses 
sent  forth  from  the 
enemy's  ship  or 
shore  station. 
When  loaded  the 
torpedo  carries 
1,000  kilogrammes, 
of  guncotton. 

Another  engine 
of  destruction,  the 
wireless  balloon, 
has  been  produced. 
Charles  J.  Glidden, 
the  famous  aero- 
naut of  Boston,  is 
the   man   who  has 

produced  this  novelty  in  America.  He 
has  erected  a  station  in  which  is  a  power- 
ful wireless  receiving  apparatus  and  a 
medium  strength  transmitter.  He  hopes 
to  develop  his  idea  until  he  can  control 
an  airship  in  its  flight. 

Mark  O.  Anthony  is  another  ingenius 
inventor  in  the  field  of  wireless.  He 
claims  he  can  control  any  airship  per- 
fectly by  means  of  a  current  of  elec- 
tricity transmitted  without  wires.  He 
has  demonstrated  his  ability  to  do  this 
feat  on  a  model.  Directed  with  abso- 
lute precision  from  miles  away,  the  air- 
ship can  be  poised  above  an  enemy's  fort 
or  ship,  and  at  the  will  of  the  man  click- 
ing a  little  key,  its  cargo  of  explosives 
can  be  dropped  by  the  electric  release 
of  a  lever. 

Anthony  has  the  entire  airship  covered 


A  Lbadbr  in  Motor  and  Aero  Sports. 

Charles  J.  Glidden.  who  has  twice  encircled  the  globe  in 

an  auto,  and  who  is  an  international  balloon  pilot. 


with  receiving  wires.  The  secret  of  the 
invention  lies  in-  the  fact  that,  in  spite 
of  the  lack  of  connection  with  the 
ground,  the  ethereal  waves  are  received 
and  translated  into  action. 

The  possibilities 
of  this  invention 
are  staggering. 
Entire  cities  and 
fortresses  could  be 
wiped  out  of  exist- 
ence in  the  twink- 
ling of  an  eye  and 
no  power  yet  de- 
vised by  man  could 
stay  the  terrible 
destruction.  The 
greatest  navies 
ever  conceived 
would  be  as  mere 
playthings  for  this 
machine.  If  driven 
by  wireless  waves 
there  would  be 
practically  no  dis- 
tance too  great  for 
these  devices  to 
work. 

After  contemplat- 
ing these  engines 
of  destruction  and 
the  fearful  havoc 
they  would  be  able 
to  make,  it  is  rest- 
ful to  consider  sev- 
eral other  inven- 
tions the  object  of 
which  is  the  saving  of  life  instead  of  its 
destruction. 

The  control  of  running  trains  by  wire- 
less telegraphy  took  a  step  forward 
when  the  Union  Pacific  Railroad  re- 
cently equipped  one  of  its  locomotives 
with  united  wireless  telegraph  instru- 
ments. With  this  device  the  train  dis- 
patcher may  sit  at  his  desk  and  send  an 
order  directly  into  the  cab  of  the  engine 
when  it  is  running  anywhere  in  the  divi- 
sion. With  this  machine  working,  an 
end  will  come  to  the  accidents  resulting 
from  some  telegraph  operator's  failure 
to  deliver  a  train  order  properly. 

In  an  emergency,  with  this. device  in 
operation,  the  train  dispatcher  simply 
will  touch  his  key  and  far  out  on  the 
railroad  line,  in  the  cab  of  the  locomo- 
tive  rushing  into  danger,   a  gong   will 
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begin  ringing  and  before  ' 
the  eyes  of  the  engineer  a 
red  light  will  flash,  while 
a  miniature  semaphore, 
painted  red,  will  rise  to  the 
danger  position  and  both 
the  engineer  and  fireman 
will  know  there  is  deadly 
peril  ahead  for  themselves 
and  their  train. 

Only  one  locomotive  has 
been  equipped  with  this 
machine,  but  so  well  does 
it  operate  that  it  is  only  a 
question  of  time  when  the 
entire  system  will  be  fitted 
with  the  life-saving  inven- 
tion. With  wireless  sta- 
tions along  the  line  the  dis- 
patchers will  be  in  touch 
with  every  engine  on  the 
road  at  all  times. 

But  of  greater  import- 
ance from  a  life-saving 
viewpoint  is  the  experiment 
recently  tried  on  the  Lake 
Shore  and  Michigan 
Southern  Railroad,  when 
with  the  use  of  a  united 
wireless  outfit,  messages 
were  exchanged  between  a 
rapidly  moviqg  train  and 
stations. 

The  train  equipped  with 
an  antenna  strung  along 
the  entire  length  of  the 
twelve  cars,  left  Buffalo  at 
9:30  o'clock  in  the  morning, 
found,  owing  to  the  fact 
aerial  lacked  height,  it  would  be 
impracticable  to  send  messages  beyond 
any  of  the  relay  stations.  G.  Schaefer 
was  the  operator  in  charge  of  the 
instruments  on  the  train.  Eighty  miles 
out  of  Cleveland  he  got  in  touch  with 
the  wireless  station  in  that  city.  The 
train  was  going  so  fast  the  slightest 
curve  in  the  track  would  throw  the 
party  of  interested  spectators  watching 
the  operator  from  one  side  of  the  car 
to  the  other.  The  train  traveled  three 
miles  from  the  time  the  first  tick  was 
heard  until  the  message  was  complete. 
The  aerogram  came  clear  and  was  easily 
received,  without  interference  from  the 
roar  of  the  train. 


Charles  J.  Gudden  Making  an  Ascknt  in  the  Boston. 


It   was 
that    the 


Then  Schaefer  tried  sending.  The 
little  barber  shop,  where  the  instruments 
were  set  up  was  filled  with  the  noise 
and  flash  of  the  spark.  With  breathless 
interest  the  spectators  crowded  around 
as  the  operator  adjusted  his  head  'phones. 
For  a  moment  nothing  was  heard  but  the 
steady  click  of  the  wheels  on  the  steel 
rails.  The  car  swSyed  around  a  sharp 
curve.  Then  the  operator's  face  lighted 
up  with  a  triumphant  smile. 

"They  got  it,"  he  cried.  "Cleveland 
says  he  can  hear  us  as  plainly  as  if  we 
were  a  regular  land  station.  It's  a  go  as 
sure  as  you're  born !" 

Schaefer  was  right.  By  this  feat  the 
attention  of  every  railroad  executive  in 
the  country  has  been  attracted  to  wire- 
less  telegraphy   as   a   meana^rfon^j^fec 
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guarding  life.  Charles  E.  Daly,  first 
vice-president  and  general  manager  of 
the  New  York  Central  lines,  who 
watched  the  experiment,  has  announced 


A  Wireless  Instrument  Installed  on  a  Special  Train. 
This  was  on  a  run  made  from  Buffalo  to  Chicago.  February  27. 1909, 


that  his  company  will  install  wireless 
telegraphy  on  the  fast  Twentieth  Cen- 
tury Limited  train  at  once. 

To  demonstrate  more  effectively  his 
ability  to  transmit  messages  from  a  mov- 
ing train,  Schaefer  got  into  communica- 
tion with  the  station  in  Chicago.  He 
received  and  sent,  all  told,  200  messages. 
At  no  time  was  the  train  out  of  touch 
with  wireless  stations. 

It  was  in  the  brain  of  Arthur  Mundy, 
of  Boston,  that  the  idea  of  a  submarine 


bell  for  signalling  between  moving  ships 
and  between  boats  and  points  on  shore 
was  evolved.  This  invention  is  based 
on  the  fact  that  sound  travels  faster 
through  water  than 
through  air.  A  submerged 
bell  is  attached  to  a  steam- 
ship's side.  The  clapper  is 
moved  by  electricity.  A 
mechanical  receiving  device 
is  also  placed  beneath  the 
water's  surface.  One  of 
these  is  on  either  side  of 
the  vessel,  so  that  which- 
ever one  receives  the  mes- 
sage the  loudest,  is  the 
nearest  to  the  sending  bell. 
In  this  way  the  ship's  cap- 
tain can  tell  in  which  direc- 
tion the  danger  or  distress 
signal  is  located. 

By  using  the  Morse  tele- 
graph code  any  desired 
message  may  be  sent.  Al- 
though the  range  of  this 
device  is  not  as  great  as 
that  of  the  aerial  wireless 
telegraph,  it  can  be  heard 
from  fifteen  to  twenty 
miles. 

But  even  in  the  field  of 
regular  aerial  wireless 
telegraphy,  wonders  seem 
without  end.  Only  recently 
Operator  Jack  Duncan  in 
the  united  wireless  station 
at  Eureka,  on  the  coast  of 
California,  received  a  mes- 
sage from  the  steamship 
Ascunsion,  when  it  was 
more  than  one  hundred 
miles  at  sea,  saying  a  sailor 
had  fallen  from  a  ladder 
and  was  injured  internally. 
The  aerogram  asked  that  a 
physician  be  consulted  for  advice  as  to 
how  to  treat  the  injured  man. 

The  operator  called  upon  a  physician 
and  explained  the  case.  The  doctor  told 
him  just  what  to  do  and  Duncan  hurried 
back  to  his  operating  room.  He  sent  the 
doctor's  orders  to  the  ship  at  sea  and  the 
sailor  was  treated  as  directed,  as  if  the 
surgeon  were  present.  He  recovered, 
and  by  the  time  the  vessel  reached  port 
was    able    to    step    on    dry    land    un- 
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ONE  HUNDRED  DOLLARS  AN 

ACRE  FROM  CASTOR  BEANS 

By  HARRY  H.  DUNN 


Ciilor  beans,  at  a  grott  profit  of  about  $100  per  acre,  and  an  inTeitment  of  almoit  nothing  but  kit  labor  and  tbat 
of  one  korte,  is  tbe  crop  ¥fhick  Herman  Brass  is  flawing  successfully  on  a  hitherto  unproductive  piece  of  land  in  south- 
em  California.  The  beans  n^w  wild  in  the  Southwest,  and  the  seed  costs  nothing  but  the  trouble  to  gather  it,  enough 
to  plant  twenty  acres  betng^  gathered  by  one  man  in  the  course  of  an  afternoon's  vrorfc  when  the  Mold  beans  are  ripe.  The 
avexage  price  is  five  cento  per  pound  and  the  demand  is  constant. 


i  NOVEL  industry,  yet 
one  which  is  said  by  its 
owner  to  be  very  re- 
munerative on  small 
capital,  has  been  quiet- 
ly carried  on  in  south- 
ern California  for  some 
time     by     an     elderly 

German   rancher,   who 

brought  the   secret,   if 

secret  it  can  be  called, 

from  southern  Europe, 

when   he  migrated 

westward  several  years 

ago. 

Castor  beans  are  the 

sole  crop  grown  by  this 

German,  and  for  their 

growing  he  uses  noth- 
ing but  bare,  semi-arid 

valleys  and  gently  slop- 
ing hillsides,  on  which, 

owing  to  lack  of  water, 

nothing  else  will  grow 
*  to  good  advantage.  He 

supplies,  of  course,  only 

a  small  part  of  the 

large  quantity  of  castor 

beans    in    use    in    the 

world,   but   his   is   be- 
lieved  to   be   the   only 

ranch    of    its    kind    in 

California,  if  not  in  the 

United  States,  much  of 

the  oil  being  prepared 

from  the  seeds  of  the 

wild    shrubs,    which 

grow    in    great   profu- 
sion in   some  parts  of 

America  and  Mexico. 


At  the  beginning,  Herman  Brass,  for 
that  is  the  name  of  the  castor  bean 
farmer,  planted  seeds  of  the  beans,  ob- 
tained from  wild  plants,  in  rows  five  feet 
apart  and  extending  all  the  way  across 
his  five  acres,  the  size  of  his  first  plant- 
ing. In  this  case  the  rows  were  about 
five  hundred  feet  long.    Two  beans  only 


Castor  Beans.  About  Actual  Size. 
From  these  the  castor  oil  of  commerce 
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A  Castor  Bean  "Trkr"  Thirty  Feet  High— at  Right  op 
Photograph. 


were  sown  to  the  "hill,"  as  these  are 
practically  sure  growers,  the  seed  being 
rarely  if  ever  infertile.  As  the  plants 
came  up,  they  were  thinned  out  so  that 
only  the  sturdiest  remained,  one  plant  to 
each  hill. 

The  first  year  the  seed  pods  were 
clipi^ed  off,  and,  as  often  as  possible,  the 
buds  were  cut  back  before  they  had  an 
opportunity  to  burst  in  bloom.  This  al- 
lowed all  the  strength  to  go  to  the  plant, 
and  the  result  was  that  by  the  end  of  the 
first  season  his  five  acres  had  the  appear- 
ance of  a  young,  heavily-trunked  forest 


of    some    sort    of    tropical 
tree. 

At  the  beginning  of  the 
blossom  season  the  next 
spring,  however,  the  trunks 
were  fully  settled  into  the 
hard,  fibrous  grow^th  of  the 
adult  plant,  and  all  their 
strength  was  allowed  to  go 
to  blossom  and  seed.  When 
the  pods  of  the  castor  bean 
are  ripe,  they  split  open 
and  the  seeds  fall  to  the 
ground,  making,  in  the 
case  of  the  wild  plants,  a 
tangle  of  growth  by  the 
second  or  third  year  which 
is  comparable  only  to  the 
jungles  of  mesquite  which 
cover  some  of  the  lower 
parts  of  the  California 
desert. 

This  cracking  open  of 
the  pods  and  consequent 
waste  of  seeds.  Brass 'had 
to  guard  against,  and  so  he 
cut  the  first  crop  as  soon 
as  the  pods  turned  from 
green  to  deep,  purplish 
black,  the  sign  that  the 
seeds  inside  have  changed 
from  white  to  the  peculiar 
mottled  markings  which 
denote  full  growth.  The 
clusters  of  seed  pods  were 
then  laid  on  a  huge  dirt 
floor,  previously  cleaned  of 
all  brush  and  grass  and 
swept  as  clean  of  dust  and 
sand  as  it  could  possibly 
be. 

There  they  were  allowed 
to  lie  in  the  sun  until  they  cracked  open 
and  the  seeds  fell  to  the  bottom  of  the 
piles.  No  animal  or  bird  will  eat  these 
castor  beans,  or  even  pick  at  them,  so 
they  were  perfectly  safe  for  any  length 
of  time  outdoors  in  dry  weather.  To 
insure  the  shelling  out  of  all  the  beans, 
however,  Brass  went  over  the  piles  with 
a  light  flail,  then  cleaned  off  all  the 
brushwood  of  the  pods  and  stems  and 
put  the  resultant  piles  of  beans  through 
a  fanning  mill  of  his  own  devising,  ordi- 
nary fanning  mills  or  "dusters"  being 
too  small  to  handle  the  beans  success- 
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fully.  Brass  had  the  patience  to  do  his 
work  well. 

When  the  beans  were  sacked  and 
weighed,  all  the  small  ones  having  been 
culled  out  in  the  winnowing  process, 
Brass  discovered  that  he  had  between 
four  and  fiVe  tons  of  as  fine  beans  as 
could  be  produced  anywhere  in  the  world. 
For  these  he  received  five  cents  per 
pound,  almost  $100  per  acre  from  his 
five  acres. 

The  work  done  on  the  beans  had  been 
all  his  own,  with  the  aid  of  one  horse, 
and  had  been  performed  at  spare  times 
from  caring  for  a  large  barley  field  which 
he  owned.  The  beans  were  so  much 
more  profitable  than  the  barley  that  the 
thrifty  German  the  next  season  set  out 


Castor  Bean  "Trbb"  Two  Ybars  Old.  Showing 

Seed  Pods  almost  Ripe  Enough  to  Harvest. 

The  trunk  is  three  inches  in  diameter,  and  the  hei(rbt  of 

tree  eiirht  feet. 


fifteen  more  acres  to  the  oil-producing 
shrubs.  From  these  he  has  consistently, 
during  the  eight  or  nine  years  since  that 
first  experiment,  received  an  income 
averaging  $100  per  acre.  At  times  of 
great  yield,  apparently  when  the  castor 
bean  producers  of  other  parts  of  the 
world  were  unloading  big  stocks  on  the 
market,  prices  have  gone  down,  but  Mr. 


Seed  Pods  and  Blossoms  of  Castor  Bean. 

The  blbssoms  appear  below  the  seed  pods  on  the  stalk. 

These  seed  pods  arc  more  >han  half  an  inch. 

each,  in  diameter. 


Brass  has  never  received  less  than  three 
cents  per  pound  for  his  beans,  and,  dur- 
ing one  or  two  years,  the  price  went  as 
high  as  six  cents.  The  demand  for  the 
beans  is  always  good,  and  Brass  believes 
that  a  field  of  one  hundred  acres  would 
be  more  profitable  than  100  acres  of  al- 
falfa, one  of  the  best-paying  crops  of 
Southern  California.  Alfalfa,  oranges, 
or  lemons,  the  three  most  famous  prod- 
ucts of  the  southwestern  edge  of  the  con- 
tinent, require  water  for  fheir  growth, 
and  much  care,  while  practically  all  that 
needs  to  be  done  to  the  castor  beans  is 
the  setting  out,  cultivation  about  once  a 
year  and  the  cutting  oflF  of  the  buds  the 
first  season. 

Irrigation  being  negligible  with  this 
crop,  it  has  been  suggested  that  they 
would  make  very  good  products  for  parts 
of  the  desert  where  irrigation  systems 
have  not  yet  been  installed.  The  plants 
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are  easily  eradicated  from  the  land  when 
it  is  desired  to  turn  it  to  other  crops,  or 
when  water  is  brought  in  canals,  as  it 
has  been  on  so  many  sections  of  what 
was  arid  southern  California. 

A  first  crop  of  castor  beans  has  been 


Single  Spike  of  Castor  Bean  Pods.  Eighteen  Inches  Long, 
The  usual  length  is  twelve  inches  or  less. 

i 


suggested  as  a  good  thing  for  the  farm- 
ers of  the  famous  Salt  River  Valley  in 
Arizona,  while  waiting  for  the  comple- 
tion of  the  system  which  is  to  give  them 
abundant  irrigation  water.  It  appears 
equally  suited  for  the  districts  of  the  Im- 
perial Valley  section,  to  which  water  has 
not  yet  been  brought,  but  for  which  ca- 
nals from  the  great  Rio  Colorado  are 


now  being  dug  as  fast  as  they  possibly 
can  be. 

In  arid  or  semi-arid  regions  of  the 
South,  Mr.  Brass  believes  his  pet  crc^ 
could  be  grown  with  profit,  and  says 
that  from  what  he  has  read  of  the  sand- 
hills  of  Tennessee  and 
Georgia  he  believe  the  cli- 
mate and  soil  conditions 
are  admirably  suited  for 
the  cultivation  of  the  beans. 
Land  values  must,  of 
course,  be  taken  into  con- 
sideration in  the  planting 
of  castor  beans,  and  in 
places  where  more  valuable 
land  demands  more  profit- 
able production,  they  are 
out  of  the  question. 

But,  to  return  to  the 
handling  of  the  crop  of 
castor  beans  and  the  plants. 
After  the  threshing  is  over, 
the  beans  sacked  and  ship- 
ped away  or  stored,  an- 
other crop  soon  appears  on 
the  bushes.  The  beans  in 
this  instance  are  smaller 
and  not  so  full  of  oil  as 
those  of  the  first  crop,  and 
Mr.  Brass  believes  it  is  best 
to  cut  them  off  before  the 
seed  begins  to  form.  In 
fact,  at  this  time,  which  is 
in  September  or  there- 
abouts, all  depending  on 
the  time  of  getting  away  of 
the  first. crop,  this  expert 
cuts  back  all  the  trees  on 
the  ground,  leaving  only  a 
stump  three  or  four  inches 
high  to  show  that  the 
ground  contains  anything. 
This  he  does  for  a  two- 
fold reason:  If  allowed  to 
continue  their  growth 
through  the  rainy  season, 
the  castor  bean  shrubs  will  become 
veritable  trees,  ten  or  fifteen  feet 
high,  and  with  branches  badly  inter- 
locked across  the  five  feet  of  space  which 
separates  the  rows.  This  makes  the 
gathering  of  the  beans  a  hard  process, 
requiring  two  men  and  step-ladders.  The 
other  of  his  reasons  is  that  the  further 
growth  of  the  shrubs  allows  too  much  of 
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the  strength  of  the  plant  to  go  to  the 
fiber  of  the  tree  and  not  enough  to  the 
bean  itself.  In  fact,  beans  from  trees 
more  than  two  seasons  old,  show  a  ma- 
terial decrease  in  size  and  consequently 
do  not  contain  anything  like  so  much  oil 
as  the  product  from  the  younger  shrubs. 

In  the  spring  following  the  cutting 
bade  of  the  castor  bean  hushes,  the 
stumps  put  up  green  shoots,  many  of 
them  to  each  stump.  As  soon  as  these 
have  given  signs  of  relative  strength,  the 
stumps  are  "suckered,"  much  the  same 
operation  as  that  performed  on  corn  in 
the  East.  That  is  to  say,  all  the  young 
shoots  except  one  on  each  of  the  stumps 
are  cut  oflF.  In  some  cases  they  will  come 
up  again,  but  if  treated  with  a  generous 
coating  of  salt,  will  usually  die  down  per- 
manently. 

This  process  has  to  be  gone  through 
with  each  spring,  but  can  be  done  rap- 
idly by  a  man  who  knows  how  to  go  at 
the  task,  Mr.  Brass  taking  entire  care 
of  his  large  field  himself  with  the  aid  of 
one  horse.  The  single  shoot  remaining, 
receiving  all  the  strength  from  the  two- 
year-old  root,  springs  upward  rapidly  and 
is  soon  a  respectable  shrub,  putting  out 
dozens  of  blossom  stalks,  which  are,  in 
this  case,  allowed  to  come  to  maturity, 
instead  of  being  cut  oflF  as  in  the  first 
year's  first  growth. 

The  beans  put  out  by  these  stalks  are 
as  large  and  as  full  of  oil  as  those  re- 
ceived the  first  year,  and  the  bushes  are 


lower,  less  branched,  and  on  the  whole, 
much  easier  to  pick  over.  The  process 
of  cutting  down  of  the  whole  plant  and 
rearing  of  fresh  shrubs  from  the  old 
roots  is  gone  through  with  each  sea- 
son, but  Mr.  Brass  states  that  he  be- 
lieves it  will  give  better  results  if  the 
old  stumps  are  grubbed  out  and  fresh 
seed  planted  about  every  five  or  six 
years. 

All  over  southern  California,  where- 
ever  there  are  dry  washes  or  other  strips 
of  unusual  ground,  miniature  forests  of 
wild  castor  bean  trees  are  to  be  found. 
Untrimmed,  unharyested,  and  fed  by  the 
underground  flow  of  these  washes,  these 
plants  grow  to  immense  size.  One  tree 
which  the  writer  measured  a  little  while 
ago  was  twenty-two  feet  in  height  and 
the  trunk  seven  inches  thick  at  the  base. 
All  such  "trees"  are  heavily  laden,  but 
the  beans  are,  as  a  riile,  smaller  than 
those  which  come  from  first  year  cut- 
tings. 

As  has  been  said,  the  demand  for*  th^m 
is  large  and  it  is  surprising  that  some 
one  has  not  entered  extensively  into  the 
gathering  of  this  wild  crop  in  the  South- 
west. The  poisonous  character  of  the 
beans,  however,  is  probably  the  greatest 
deterrent,  or  the  ubiquitous  small  boy 
would  long  ago  have  added  these  to  his 
financial  resources,  especially  as  they 
ripen  during  vacation  time  when  he  has 
plenty  of  time  and  liberty  to  gather 
them. 
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FOR  MAKING  ONE  MACHINE. 


THE  HAIR'S  BREADTH 


By  MERRILL  M.  HUNTING 


E  sometimes  read  of 
hair's  breadth  escapes, 
but  when  you  stop  to 
think  of  it,  what  is  a 
hair's  breadth  ?  In 
other  words,  what  is 
the  diameter  of  a  hair  ? 
If  you  put  this  ques- 
tion to  a  toolmaker,  he  *  will  probably 
reach  up  to  the  breast  pocket  of  his 
apron  and  produce  a  little  instrument 
that  resembles  a  clamp.  Then  he  will 
screw  it  down  snugly  upon  a  hair  from 
your  head  and  tell  you  it  is  seventeen 
ten  thousandths  of  an  inch  in  diameter. 

656 


You  will  wonder  how  he  can  tell  you  so 
quickly  and  accurately,  but  the  toolmaker 
is  accustomed  to  working  in  ten  thou- 
sandths of  an  inch,  and  the  little  instru- 
ment known  to  him  as  a  micrometer 
caliper  is  indispensable  to  him  in  his 
work. 

We  look  at  our  watches  in  the  morn- 
ing, go  down  to  our  place  of  business, 
open  the  safe,  write  letters  upon  a  type- 
writer and  make  change  from  a  cash 
register,  but  how  many  of  us  ever  pon- 
der upon  the  infinite  care  and  precision 
with  which  each  part,  composing  the  dif- 
ferent pieces  of  mechanism,  is  made? 
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If  we  visit  the  factories  where  these 
various  machines  are  made,  we  see  men 
turning  out  parts  with  apparently  little 
attention  to  their  work,  but  if  we  look 
closely  we  will  see  that  nearly  every 
workman  has  a  fixture  of  some  kind  in 
which  he  clamps  the  piece  he  is  mak- 
ing before  it  goes  through  the  particular 
machine  process  which  it  is  his  duty  to 
give  to  it. 

It  is  in  the  making  of  these  fixtures 
that  the  little  hair  measuring  instrument 
plays  the  important  part,  and  where  the 
ten  thousandth  part  of  an  inch  is  a  mat- 
ter of  almost  hourly  consideration. 

When  a  piece  of  work  is  turned  over 
to  the  toolmaker,  he  is  usually  given  a 
limit  of  error  within  which  he  must 
keep,  in  all  his  measurements.  For  ex- 
ample— if  a  fixture  is  required  for  drill- 
ing several  holes  one-half  inch  apart,  the 
workman  may  be  allowed  a 
variation  of  one  thousandth 
of  an  inch  in  the  distance 
between  the' holes.  In  some 
cases,  however,  measure- 
ments must  be  very  exact 
and  a  variation  of  only  a 
ten  thousandth  is  allowed. 

An  example  of  close 
work  is  found  in  the  mak- 
ing of  gauges  for  the  in- 
spection of  tools  and  fin- 
ished parts.  Watch  for  a 
moment  this  man  seated 
before  a  rapidly  revolving 
lathe,  in  which  is  swung  a 
cylindrical  piece  of  steel. 
He  slowly  draws  a  heavy 
ring  moistened  with  a  mix- 
ture of  oil  and  emery  dust 
backward  and  forward 
over  the  surface  of  the  cyl- 
inder. Every  few  moments 
he  will  remove  it  from  the 
machine  and  after  wiping 
it  carefully  he  holds  it  for 
a  moment  in  a  dish  of  cold 
water,  then  gauges  it  with 
his  micrometer.  He  is  mak- 
ing a  standard  plug  gauge. 

If  he  sees  you  are  inter- 
ested he  will  probably  get 
you  a  similar  plug  and  a 
ring  which  has  a  hole  in  it 
of  the  same  diameter  as 
the  plug.  As  he  holds  them 


up  for  your  inspection  they  shine  in  the 
sunlight  like  burnished  silver. 

Now  carefully  slip  the  plug  inside  the 
ring.  You  will  have  to  push  it  in  hard 
for  it  fits  very  snugly.  You  examine 
them  a  few  moments  and  then  the  work- 
man asks  you  to  pull  the  two  gauges 
apart.  To  your  great  surprise  you  find 
that  you  cannot  do  it,  for  the  heat  of 
your  hand  has  so  expanded  the  metal 
that  it  is  impossible  to  draw  the  plug  out 
of  the  ring  until  it  has  become  cool. 
Even  the  combined  strength  of  two  men 
is  not  sufiicient  to  draw  the  two  gauges 
apart. 

This  expansion  of  the  metal  from  vari- 
ations in  temperature  is  an  important 
consideration  in  the  making  of  tools,  and 
it  is  for  this  reason  that  it  was  necessary 
to  hold  the  plug  in  water  a  moment  be- 
fore measuring  it. 


Trying  to  Pull  Plug  and  Ring  Gauges 
FROM  Heat  of  Hai 
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THE  PARTS  OF  ONE  MACHINE. 


The  plug  acquires  sufficient  heat  from 
the  lapping  process,  as  it  is  called,  to  in- 
crease its  size  materially,  and  if  the 
maker  were  to  depend  upon  his  meas- 
urement of  the  plug  while  warm,  he 
would  continue  the  lapping  until  the 
finished  plug,  when  cold,  would  be  too 
small. 

Among  the  closest  pieces  of  work  re- 
quired of  the  toolmaker,  is  the  making 


of  dies  for  stamping  out  irregular  shaped 
pieces  from  sheet  metal,  and  forming 
them  into  the  required  shape. 

Dies  of  this  character  are  made  in  two 
parts.  The  upper  or  male  die  and  the 
lower  or  female  die.  The  female  die  is 
usually  made  first  by  laying  out  the  shape 
of  the  piece  to  be  punched  upon  the  sur- 
face of  a  block  of  tool  steel.  Then  this 
shape  is  worked  i^tz^cOft^glilyuhy  various 
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machine  processes 
and  finished  by 
hand  with  files  of 
different  shapes 
and  sizes. 

The  male  die  is 
then  made  to  cor- 
form  to  the  shape 
of  the  female  and 
fitted  by  extremely 
careful  filing  until 
the  one  will  fit  in- 
side the  other  so 
closely  that  day- 
light is  not  visible 
between  the  two 
parts  at  any  point. 

When  the  pieces 
to  be  punched  by 
the  dies  are  small 
a  n  d  o  f  irregular 
shape,  the  fitting 
of  the  two  dies   to 


Ring  Gauge,  Plug  Gauge,  and  Micrometer 
Caliper. 


each  other   is   ex- 


tremely delicate  work,  for  should  an 
error  be  made  the  tool  is  useless  and 
must  be  made  over. 


As  an  example 
of  this,  a  large 
manufacturing  firm 
had  prepared  dies 
in  which  castings 
from  soft  metal 
were  to  be  made. 
They  failed  to  take 
into  consideration 
the  expansion  of 
the  metal  when 
hot,  or  the  contrac- 
tion of  the  casting 
when  cold.  As  a 
result  an  error  of 
several  thousandths 
of  an  inch  was 
made  in  the  diam- 
eter of  the  finished 
casting. 

Having  no  accu- 
rate way  of  meas- 
uring this  expansion  and  contraction  of 
the  two  metals,  the  making  of  the  dies 
was  more  or  less  of  an  experiment.  Sev- 
eral sets  were  made  before  one  of  the 


DOOR  OF  VAULT.  SHOWING  HAND-FINISHING  ON  FARTS  OF  LOCK  MECHANISM 
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Mrasi^ing  Plug  Gauge  with  Micrometer. 

proper  size  was  secured,  and  then  satis- 
factory castings  were  produced  only 
after  discovering  that  the  dies  must  be 
hot  when  the  metal  was  poured  into  them. 

Any  variation  in  the  temperature  of 
either  the  dies  or  the  metal  made  varia- 
tions in  the  finished  casting,  and  many 
hundreds  of  dollars  were  spent  before 
apparatus  capable  of  producing  these  re- 
sults were  secured. 

As  all  dies  for  punching  out  work 
must  be  made  hard  before  they  can  be 
used,  a  great  many  unavoidable  errors 
occur  in  the  hardening  process.  The 
action  of  fire  and  water  used  in  harden- 
ing the  die  will  distort  it  more  or  less  in 
spite  of  all  precautions. 

The  male  die  may  come  through  the 
hardening  process  perfectly,  but  the 
female  may  be  so  distorted  that  the  one 
will  not  fit  the  other  at  all.  Either  one  or 
the  other,  and  sometimes  both,  must  be 
remgide  before  the  proper  results  can  be 
secured  from  them. 

Tools  are  often  designed  with  a  view 
to  more  rapid  production  of  parts,  which 
prove  impracticable  when  put  into  actual 
use.  For  years  a  certain  manufacturer 
had  been  putting  a  part  through  several 


machine  processes  to  accurately  form  it, 
w^hen  it  occurred  to  him  that  with  cer- 
tain special  tools  the  work  could  all  be 
done  in  one  operation. 

Expensive  tools  were  made,  inspected 
and  found  to  be  satisfactory.  After 
being  used  a  short  time,  however,  it 
was  found  necessary  to  sharpen  them, 
and  they  were  sent  to  the  grinding  de- 
partment. When  they  were  again  put 
into  use  they  were  found  very  inaccurate, 
the  grinding  process  having  so  altered 
their  shape  that  they  could  not  be  used. 
They  were  therefore  abandoned  and 
several  hundred  dollars  charged  up  to 
experience. 

The  skill  acquired  by  the  toolmaker  in 
taking  accurate  measurements  with  a 
common  scale  or  rule  is  sometimes  sur- 
prising. As  a  pastime  several  workmen 
will  test  their  ability  along  this  line.  A 
punch  mark  is  made  upon  the  surface 
of  a  block  of  iron,  then  with  a  scale  they 
will  lay  oflF  a  certain  distance,  say — one 
inch — and  make  another  punch  mark. 
This  distance  is  then  tested  by  a  more 
delicate  instruixient  and  the  results  com- 
pared. Many  experienced  men  can  come 
within  two  or  three  thousandths  of  the 
exact  distance. 

Work  requiring  such  careful  measure- 
ments must  of  necessity  be  done  slowly, 
consequently  the   making  of  large   fix- 
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tures,  or  "jigs"  as  they  are  called  some- 
times, often  requires  the  work  of  one 
man  for  five  or  six  weeks.  Each  part 
must  be  exactly  located  in  its  place  in 
the  finished  fixture.  Some  pieces  must 
be  hardened  to  prevent  wear,  while 
others  less  exposed  to  damage  from  this 
cause  may  be  left  in  their  natural  state. 
All  must  be  finished  as  to  present  a  neat 
appearance,  and  it  is  in  the  finishing 
that  the  toolmaker  takes  particular  pride. 

The  body  of  a  "jig"  is  usually  finished 
bright,  and  often  decorated  with  a  design 
worked  out  by  the  use  of  emery  cloth, 
or  scraped  with  special  tools  in  a  hand- 
some design. 

The  beautiful  mottled  effects  of  case 
hardened  pieces,  a  screw  head,  or  a  pin 
here  and  there,  tinted  by  heating  until 
it  slightly  changes  color,  all  add  to  the 


appearance  of  the  finished  fixture  and 
put  something  of  the  artistic  into  the 
daily  routine  of  the  mechanic's  work.  A 
common  example  of  this  is  seen  on  the 
combinations  and  lock  mechanisms  of 
large  vaults.  This  decorating  of  tools, 
however,  requires  considerable  time,  and 
as  time  means  money  to  the  manufac- 
turer, it  is  not  often  permitted  unless 
the  tools  are  for  exhibition  or  manu- 
factured for  the  market. 

Although  a  highly  skilled  workman, 
the  toolmaker  is  not  particularly  well 
paid,  the  average  wage  being  from  thirty 
to  fifty  cents  per  hour. 

After  becoming  a  skilled  workman, 
however,  he  may  by  acquiring  a  knowl- 
edge of  drawing,  become  a  tool  designer, 
when  his  salary  will  only  be  limited  by 
his  ability. 


REMARKABLE  SIGNALLING  DEVICE 

By  C.  H.  CLAUDY 


[F  a  man  puts  in  your 
hands  a  mirror,  which 
shows  you  your  face 
upside  down,  instead 
of  inverted  as  to  right 
and  left,  you  imme- 
diately begin  to  won- 
der, and  when,  in  an 
endeavor  to  solve  the  mystery,  you4urn 
and  twist  it  in  your  hands,  and  find  that 
at  no  angle  at  which  you  can  hold  it  can 
you  make  it  stop  reflecting  your  face, 
you  are  going  to  be  very  much  surprised 
indeed. 

Such  a  mirror  is  the  heart  of  a  new 
signalling  device,  invented  and  perfected 
in  Germany,  and  now  introduced  in  this 
country.  This  instrument  is  called  a 
triple  mirror,  because  it  has  three  reflect- 
ing surfaces,  although  in  looking  at  it, 
the  three  appear  as  one  crossed  with 
radial  straight  lines.  At  no  matter  what 
angle  incident  light  rays  strike  this  mir-  i 
ror,  they  are  reflected  back  aloijg  their 
incident  path.  The  variation  is  so  small 
that  in  a  mile  it  is  less  than  a  foot. 

This  triple  mirror  is  made  of  one  piece 
of  glass,  in  the  form  of  a  specially  shaped 


prism.  This  prism  is,  in  shape,  a  pyra- 
mid of  three  sides,  the  edges  of  which 
make  right  jingles  to  each  other  at  the 
point,  and  the  base  of  which  is  at  an 
angle  of  forty-five  degrees  with  the  sides. 
In  other  words  three  equilateral  right 
angle  triangles  are  made  into  a  pyramid. 
These  triangles  are  planes  of  the  prism  in 
practice,  and  in  use  the  prism  is  inverted 
so  that  the  point  is  inwards  and  the 
reflection  passes  through  the  plane  side, 
or  base,  of  the  pyramid  before  it  strikes 
the  sides.  Now  as  the  three  sides  are 
all  at  right  angles  to  each  other,  it  makes 
no  difference  at  what  angle  a  ray  of 
light  strikes  one — it  is  necessarily  re- 
flected from  that  one  to  another,  and  as 
two  reflecting  surfaces  at  right  angles 
to  each  other  bend  a  light  ray  back  upon 
itself,  back  the  light  ray  comes.  This 
mirror  is  simply  an  adaptation  of  a  well 
known  geometrical  principle,  only,  as 
the  instrument  must  concern  itself  with 
three  dimensions  instead  of  the  two  of 
diagrammatics,  a  third  reflecting  surface 
is  added. 

Now  for  the  practical  use  to  which  this 
device  may  be  PUt.  jji^tjigi^^y^l^g^^he 
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mirror  is  not  very  large, — only  a  few 
inches  across,  nor  is  it  weighty,  and  it 
may  be  carried  easily  in  the  hand,  strung 
to  a  flag  pole,  tied  to  a  saddle  or  dis- 
posed in  any  way  for  use,  either  trav- 
elling or  stationary.  An  incident  ray  of 
light  hitting  this  mirror  is  returned  ab- 
solutely along  the  path  through  which 


Faong  thb  Camera. 
Note  camera  lens  reflected  in  mirror,  and  operator's  hand 


it  came,  and  is  not  visible  to  any  one 
outside  this  path.  Let  us  suppose  a 
scout  in  the  day  time,  in  time  of  war, 
who  wishes  to  communicate  with  a  home 
station.  He  could  not  carry  an  electric 
light  powerful  enough  to  send  a  beam  - 
of  light  several  miles,  but  he  can  easily 
carry  the  mirror.  Headquarters  throws 
a  search  light  beam  upon  him  and  his 
mirror.  That  beam  comes  straight  back 
home  again.  To  signal,  the  scout  has 
merely  to  cap  and  uncap  the  mirror  with 
his  hand  or  his  hat,  to  send  back  dots 
and  dashes  of  light,  which  are  easily 
read  through  a  small  telescope,  even  in 
bright  sunlight.  And  during  the  day, 
neither  the  sending  nor  the  receiving 
ray  are  visible  to  any  one  not  directly  in' 
the  path  of  either. 

To  send  such  messages,  headquarters 
caps  and  uncaps  its  search  light,  by  a 
little  device  shown  in  one  of  the  pic- 
tures. The  method  is  more  portable 
than  a  heliograph,  swifter  to  set  up  and 
operate  than  a  field  buzzer  or  •  wireless 


outfit,  and  less  conspicuous  than  a  wig- 
wag. 

But  its  use,  of  course,  is  not  limited 
to  day.  In  the  night  the  incident  search 
light  beam  is  visible,  of  course, — ^the  re- 
turning beam  not  at  all  so,  under  any 
circumstances.  Suppose  a  vessel  com- 
ing into  harbor.  If  *she  is  equipped  with 
this  mirror,  a  search  light 
beam  might  tip  her  mast — 
and  the  mirror  —  without 
1  making  her  visible,  yet  a 
*  message  could  be  sent  from 
^^^^9  ship  to  shore,  without 
H*  J       knowledge  of  any  one  not 

'^  directly  behind  the  sending 
search  light.  Two  ships, 
so  equipped,  could  talk 
with  each  other  across  a 
whole  fleet,  and  no  other 
ship  could  read  the  mes- 
sage, which  would  not  be 
the  case  with  wireless  or 
any  known  method  of  sig- 
nalling. Two  crossing 
search  light  beams  would 
be  seen,  but  the  return 
rays,  with  \yhich  the  sig- 
nalling is  done,  would  be 
so  feeble  as  to  make  no 
near  lens.  trace  upon  dust  or  smoke 

in  the  air,  and,  saving  the 
almost  unthinkable  contingency  that  a 
third  party  was  directly  in  line  with  the 
first  two  ships,  the  returning  beam  would 
take  its  message  straight  home  and  to 
no  other  place. 

Of  course,  any  reflecting  surface 
would  do,  were  it  always  possible  to 
insure  that  the  plane  of  the  reflecting 
surface  was  exactly  perpendicular  to  the 
plane  of  the  sending  beam.  But  that  is 
impossible.  With  the  triple  mirror,  a 
ship  may  pitch  and  toss  upon  the  waves, 
a  horseman  may  gallop  up  and  down,  or 
a  man  may  climb  a  tree  with  the  mirror 
on  his  back  and  at  no  matter  what  angle 
the  incident  beam  strikes,  it  comes  di- 
rectly back  to"  the  sending  point. 

The  writer  in  making  the  pictures 
which  illustrate  this  article  had  an  oppor- 
tunity to  test  the  apparatus.  A  triple 
mirror  had  been  hung  on  a  flag  pole  two 
miles  away.  The  flag  pole  was  hardly 
to  be  seen  with  the  naked  eye,  the  mirror 
not  at  all.  A  good  glass  showed  it  as  a 
speck.     When  the  light  was  turned  on 
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from  the  search  light,  however,  and  the 
mirror  was  found  in  the  small  Zeiss 
prism  glass  attached  to  the  lamp,  the  mir- 
ror appeared  as  a  blindingly  white  speck, 
which  appeared  and  disappeared  as  the 
light  was  cut  off  and  turned  on.  Stand- 
ing behind  the  search  light  with  both 
feet  planted  firmly  to  allow 
of  a  steady  view,  the  writer 
focused  this  bright  speck 
in  a  hand  glass.  Without 
moving  his  body  he  could 
lose  the  speck  completely 
by  swaying  from  side  to 
side  on  his  feet,  showing 
that  the  returning  beam 
was  but  a  foot  of  so  wide 
and  with  a  sharply  defined 
edge. 

The  search  light,  so 
called,  designed  to  be  used 
with  this  apparatus,  is  a 
model  of  lightness  and  sim- 
plicity. It  is  an  oxy-hydro- 
gen  principle,  the  elements 
being  oxygen  and  acetylene 
gas  in  tanks.  The  gases  are 
properly  mixed  in  a  nozzle 
and  projected,  when  ignit- 
ed, upon  a  small  button  of 
magnesia,  which  heats  to 
an  intense  white  heat.  This 
faces  a  parabolic  reflecting  mirror  of  the 
highest  possible  optical  efficiency,  which 
projects  the  beam  in  a  straight  line  and 
with  very  little  divergence.  The  sig- 
nalling from  this  lamp  is  done  with  a 
small  cut-off,  which  drops  a  screen  in 
front  of  the  white-hot  button,  this  pre- 
venting the  light  from  reaching  the 
mirror. 

The  illustrations  show  this  construc- 
tion and  also  the  lightness  and  simplicity 
of  the  apparatus. 

The  set  of  pictures  showing  the  mir- 
ror in  the  hands  of  an  operator  are  ex- 
tremely interesting.  Each  one  shows 
the  mirror  at  a  different  angle  with  the 
camera,  and  each  one  shows  the  black 
front  of  the  camera,  the  camera  lens,  and 
the  white  hand  of  the  camera  operator 
placed  across  the  front  for  this  purpose. 

It  is  of  course  understood  that  the 
entire  success  of  this  whole  device  de- 
pends upon  having  the  sides  of  the  prism 
absolutely  plane  and  perfect  and  abso- 
lutely at  right  angles  and  forty-five-de- 


gree angles,  in  the  planes  and  on  the 
edges.  If  the  slightest  variation  occurs, 
the  angle  of  reflection  will  not  be  along 
the  path  of  the  incident  ray  but  accord- 
ing to  the  ancient  law  that  the  angle  of 
reflection  is  equal  and  opposite  to  the 
angle  of  incidence,  which  would  result  in 
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deflecting  the  ray  a  greater  or  less  degree 
from  the  path  of  the  original  ray.  Some- 
thing of  the  accuracy  of  methods  of  op- 
tical work  can  be  gathered  from  what  has 
been  said  of  the  degree  of  divergence  of 
the  ray,  when  it  can  be  lost  from  behind 
the  ray's  source  by'  swaying  on  one's 
feet!  It  was  interesting  to  note  that  it 
was  with  difficulty  that  the  photographs 
showing  the  mirror  in  use  could  be  made, 
for  this  reason :  The  lens  of  the  camera 
had  to  be  focused  on  the  mirror  itself. 
The  light  rays  from  the  actual  reflecting 
surfaces,  however,  showing  the  lens  and 
operator's  hand,  came  from  twice  the 
distance  that  the  rest  of  the  picture  did. 
Suppose  the  camera  was  ten  feet  from 
the  man  holding  the  mirror.  Light  re- 
fi-cted  from  the  man,  the  mirror  case, 
etc.,  came  ten  feet  to  the  camera  lens 
and  that  instrument  was  focused  ac- 
cordingly. But  the  light  which  formed 
the  image  of  the  lens  and  the  hand,  re- 
flected in  the  mirror,  came  twenty  feet, 
since  it  had  to  go  and  come  the  distance 
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separating  subject  and  operator.  Con- 
sequently the  lens  on  the  camera  had  to 
be  stopped  down  to  a  very  small  aper- 
ture to  accomplish  the  necessary  depth  of 
focus.  It  was  found  quite  impossible  to 
make  a  clear  picture  of  both  mirror  and 
its  reflection  when  the  mirror  and  the 


The  White-Hot  Magnesia  Button, 
Parabolic  reflector  not  yet  in  place. 


camera  were  close  together,  as  was  tried 
in  an  endeavor  to  get  a  sharp  and  large . 
picture  of  the  mirror. 

The  reader  may  be  inclined  to  wonder 
why  the  reflected  beam  of  the  search 
light  is  not  visible,  on  a  dark  night,  as  the 
original  search  light  beam  is  visible,  by 
reflection  from  dust  particles  in  the  air. 
The  reason  is  twofold.  In  the  first  place, 
the  larger  the  area  of  any  beam  of  light 
striking  through  the  atmosphere,  the  less 
its  original  brightness  need  be  in  order 
that  it  make  itself  visible  on  dust  in  the 
air.  Thus,  a  ship,  brilliantly  illuminated, 
throws  a  radiance  on  the  air  above  it, 
even  if  the  actual  lights  themselves  be 
hidden  from  view.  None  of  the  lights, 
individually,  are  very  bright,  but  the  col- 
lection is  sufficient  in  area  to  illuminate 
the  dust  above.  Cut  down  the  illumina- 
tion to  one  or  two  lights,  and  they  are  too 
weak  to  send  forth  enough  light  to  stand 
reflection. 

Now  the  reflected  beam  of  the  search 
light,    from    the   triple   mirror,    is   very 


much  less  in  area  than  the  original  send- 
ing beam.  It  is  also  very  much  less  bril- 
liant, because  no  reflected  light  has  the 
original  potency  of  its  source,  due  to  loss 
by  absorption,  refraction,  polarization 
and  scattering. 

In  this  are  the  two  reasons  why  the 
return  bearh  is  not  s^n. 
The  area  is  so  much  small- 
er that  the  light  would 
have  to  be  much  brig^hter 
than  the  original  beam,  in 
order  to  send  enough  light 
to  be  reflected  from  dust 
particles  in  the  air — as  a 
matter  of  fact  the  reflected 
beam  is  much  weaker  ii^ 
intensity.  If  the  observer, 
on  a  ship  two  miles  away 
sees  a  lantern  lit  upon  the 
shore,  he  does  not  see  any 
rays  from  the  lantern  in 
the  air — merely  the  direct 
rays  of  the  lantern  itself. 
But  that  lantern  would  be 
visible  to  any  one.  The  re- 
flected beam  from  the  triple 
mirror  is  a  lantern  lit  by 
the  observer  himself,  with 
his  search  light,  and  what 
he  sees  in  return  is  merely 
a  bright  point  of  light.  But 
no  one  else,  not  in  the  same  line  as  the 
observer  can  see  that  bright  point 
of  light.  Doubtless,  a  mirror  would 
be  useless,  could  the  observer  light 
an  electric  light  on  shore,  and  sig- 
nal with  it,  and  with  the  assurance  that 
no  one  but  himself  could  see  it,  but  that 
he  cannot  do.  He  must  control  the  light 
himself,  which  he  can  do  only  by  first 
sending  it,  and  then  receiving  it,  and  re- 
ceiving it  in  such  a  condition,  as  to  area 
and  brightness,  that  no  one  but  himself 
can  see  it.  This  is  exactly  what  the  triple 
mirror  does,  and  because  it  does  it,  it 
forms  a  means  of  night  signalling  which, 
as  to  the  context  of  the  message,  if  not 
the  fact  of  a  message  being  sent,  is  abso- 
lutely secret.  In  fact,  unless  the  exist- 
ence of  the  triple  mirror  be  known  to 
interested  parties,  a  message  might  be 
sent  with  no  knowledge  of  its  being  sent, 
since  all  that  would  appear  to  the  ob- 
servers would  be  what  appeared  to  them 
as  a  stationary  search  light  beam 
through  the  air.  ^  t 
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By  J.  B.  VAN  BRUSSEL 

Belfdan  Correspondent  Technical  World  Magazine 


is  well  known  that 
iron  burns  easily  and 
rapidly  in  an  atmos- 
phere of  oxygen  gas. 
The  experiment  is  fa^ 
miliar  in  every  course 
in  physics  and  chem- 
istry. The  same  phe- 
nomenon occurs  when  a  jet  of  oxygen  is 
directed  upon  iron  heated  to  a  bright  red, 
that  is  to  say,  the  metal  burns  and  the 
heat  evolved  fuses  the  oxide.  A  process 
for  cutting  metal  plates  by  oxygen  is 
based  on  these  phenomena ;  it  can  readily 
be  seen  that  it  is  possible  to  divide  a  piece 
of  metal  by  means  of  an  oxygen  jet,  but 
it  is  not  easy  in  practice  to  attain  a  regu- 
lar and  clean  cut. 


At  first,  use  was  made  of  an  oxy- 
hydrogen  blow  pipe  to  bring  a  certain 
portion  of  the  work  to  a  bright  red  heat. 
Then  the  flow  of  hydrogen  was  cut  off 
and  the  current  of  pure  oxygen  was  in- 
creased. A  good  combustion  was  pro- 
duced, but  it  did  not  proceed  very  long. 
The  resultant  iron  oxide  not  being  hot 
enough,  lacked  fluidity ;  it  was  with  diffi- 
culty removed,  became  mixed  with  the 
partially  melted  iron,  and  thus  obstructed 
the  close  contact  of  the  metal  with  the 
oxygen;  the  combustion  stopped  and  it 
was  necessary  to  bring  the  blow-pipe  into 
play  again.  The  manipulator,  even  after 
long  practice,  could  obtain  only  an 
irregular  cut,  dirty,  and  with  edges  in- 
crusted  with  closel^|dJ^rin§^x^.^^ 
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One  of  the  engineers  of  the  Societe 
rOxhydrique,  Brussels,  Belgium,  there- 
fore devised  a  double  apparatus  which 
entirely  remedies  these  difficulties.  This 
apparatus  consists  of  two  blow-pipes  in 
one  piece,  which  travel  along  the  section 
to  be  cut.  The  first  is  an  ordinary  oxy- 
hydrogen  blow-pipe,  which  delivers  an 
ignited  jet  of  mixed  oxygen  and  hy- 
drogen, and  so  heats  the  metal  to  a 
bright  red;  the  second  directs  a  fine  jet 
of  pure  oxygen  upon  the  heated  spot 


spread  into  the  mass  and  the  oxidized 
portion  is  removed  by  the  pressure  of 
the  oxygen ;  the  section  is  cleaner  than  a 
saw-cut  and  its  width  never  exceeds  one- 
sixth  of  an  inch.  *The  speed  of  travel  of 
the  double  blow-pipe  is  about  eight 
inches  a  minute;  in  other  words,  the 
operation  is  quite  rapid  and  comparable 
to  hot  sawing. 

The  double  blow-pipe  which  is  easily 
handled  and  furthermore  may  be  guided 
by   any   sort   of   mechanical   device,    is 


THE  OLD  PNEUMATIC  PROCESS  OF  CUTTING  ARMOR  PLATE. 

A  very  slow  method  as  compared  with  the  oxy-hydrogcn  process. 


under  a  pressure  varying  with  the  thick- 
ness of  the  metal. 

The  action  of  the  two  blow-pipes  is 
continuous;  the  first  prepares  the  way 
for  the  second.  In  fact,  the  metal  after 
having  been  heated  by  the  oxy-hydrogen 
flame  is  rapidly  cut  or  rather  burned 
through  by  the  oxygen,  the  temperature 
being  raised  to  1,300  or  1,400  degrees 
F.  by  the  combustion  of  the  metal.  The 
metal  is  not  melted,  and  the  adjoining 
parts  remain  unaltered,  as  the  action 
proceeds   too   rapidly   for  the   heat   to 


available  for  cutting  not  only  thick 
plates,  but  also,  and  with  equal  ease, 
tubes,  beams,  shafts,  and  all  sorts  of 
rolled  sections.  The  cutting  may  be 
made  to  follow  any  line,  executing  all 
'sorts  of  curves  and  profiles;  further,  it 
is  not  necessarily  normal  to  the  surface, 
the  cut  being  easily  made  on  a  level.  It 
is  evident  further  that  the  quality  or  the 
mechanical  properties  of  the  metal  do  not 
in  any  way  modify  the  process ;  whether 
it  be  hard  or  soft,  tempered  or  annealed, 
chrome  or  Harveyized,  the  steel  bums 
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CUTTING  A  HOLLOW  SHAFT  OF  THREE-INCH  THICKNESS. 


just  as  fast.  The  problem  of  cutting 
armor  plates  is  thus  fully  solved. 

Armor  plate  can  be  cut  in  from  one- 
tenth  to  one-twentieth  of  the  time  re- 
quired for  mechanical  cutting,  and  the 
sharply  localized  heating  probably  causes 
less  strain  than  punching  and  shearing 
develop.  If  oxygen  costs  two  cents  and 
hydrogen  two-thirds  of  a  cent  per  cubic 
foot,  the  cost  of  cutting  an  iron  plate 
four-fifths  of  an  inch  thick  is  about  seven 
and  one-fourth  cents  per  running;  foot, 
thus  about  half  the  cost  of  mechanical 
cutting. 

In  illustration  of  the  rapidity  which 
above    all    characterizes    oxy-hydrogen 


cutting  some  examples  may  be  adduced : 
An  armor  plate  6.3  inches  thick  was  cut 
to  a  length  of  three  feet  four  inches  in 
ten  minutes.  A  cut  of  similar  length  in  a 
plate  three-fifths  of  an  inch  thick  took 
less  than  five  minutes,  and  the  cost  of 
the  operation  did  not  exceed  thirty  cents. 
Another  very  striking  example  was 
furnished  at  the  station  of  the  Metro- 
politan Railway  at  the  Place  d'ltalie  in 
Paris.  It  was  necessary  to  cut  away  an 
iron  staircase  twenty  feet  high  whose 
width  impeded  the  traffic.  It  was  cut 
down  to  a  width  of  three  feet  four  inches 
in  four  hours'  time, — certainly  remark- 
ably quick  work. 
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CONQUERING  THE  FIR  STUMP 

By  BRADFORD  K.  DANIELS 


5INCE  the  discovery  of 
that  region  constitut- 
ing part  of  the  present 
State  of  Washington, 
the  fir  stump  has 
blocked  the  progress 
of  civilization  west  of 
the  Cascades,  from 
Oregon  to  British  Columbia.  Science 
has  found  ways  to  span  the  state's 
rivers,  tunnel  its  mountains,  and  irrigate 
its  deserts,  but  until  recently  it  has  been 
unable  to  cope  with  the  fir  stump.  Bulky, 
firm  rooted  in  the  earth,  and  so  saturated 
with  pitch  that  it  will  not  decay,  it  has 
defied  everything  but  dynamite,  and  that 
costs  about  three  dollars  a  stump,  with 
an  equal  amount  to  cover  the  expenses 
of  the  donkey-engine  necessary  to  re- 
move the  roots,  when  the  main  body  of 
the  stump  has  been 
shattered.  Clearly 
such  a  costly  proc- 
ess cannot  be  used 
for  agricultural 
purposes  in  a  heav- 
ily timbered  coun- 
try. 

And  such  has 
proved  the  case. 
The  lumberman,  in 
his  scramble  to 
supply  the  world 
with  fir  1  u  m  b  e  r, 
has  moved  through 
the  great  Wash- 
ington forests  with 
portable  mills  and 
donkey  -  engines, 
converting  the  vast 
evergreen  stretches 
into  an  abomina- 
tion of  desolation. 
When  he  has  de- 
parted fire  is  sure 
to  follow,  leaving 
only  a  wilderness 
of     blackened 
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Stumps,  to  remove  which  costs  all  the 
way  from  $150  to  $200  an  acre.  No 
wonder  that  logged-off  land  sells  for  a 
song.  Under  these  conditions  it  seems 
a  bad  bargain  at  any  price. 

With  a  chain  of  cities  running  right 
through  the  timber  belt  from  Portland 
to  British  Columbia,  the  food  question 
west  of  the  Cascades  is  rapidly  becoming 
a  serious  one,  and  as  these  cities  grow 
by  leaps  and  bounds — Tacoma  has  now  a 
population  of  100,000  and  Seattle  of 
250,000 — the  need  of  adjacent  farming 
land  is  more  and  more  urgent.  And  in- 
deed the  land  is  there,  within  a  few- 
minutes*  ride  of  either  of  these  centers: 
but  the  fir  stump  stands  guard  and  warns 
the  farmer  off. 

One  man,  who  had  pondered  long 
upon  the  stiunp  problem  and  proved  the 
ordinary  stump 
pullers  used  upon 
the  oak  stumps  of 
Ohio  as  useless  as 
tweezers,  thought 
he  had  solved  it  by 
applying  a  chem- 
ical that  brought 
about  hasty  de- 
composition. The 
part  of  the  stump 
above  the  ground 
did  decay,  but  the 
roots  remained, 
lying  in  wait  for 
the  plow  like  a  lot 
©f  subterranean 
dragons.  In  short, 
the  farmers,  except 
the  few  in  the  bot- 
tom lands,  gave  up 
the  fight  and  took 
land  in  the  dry 
country  east  of  the 
Cascades,  leaving 
the  grim  stumps  in 
undisputed   posses- 
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Thb  Twelve  Sections  of  Rubber  Hose  through 

Which  Air  Fans  the  Blaze  at  the  Base 

OF  THE  Stumps. 


there  a  rich  man  amuses  himself  by 
clearing  a  few  acres,  but  for  the  most 
part  the  homesteads  taken  up  are  still  in 
the  wild  state,  the  owners  working  in  the 
saw  mills  and  logging  camps. 
.  Such  was  the  situation,  when  three 
years  ago  an  enterprising  farmer  con- 
ceived the  idea  of  burning  out  the  stumps 
by  forced  draft.  After  many  experiments, 
he  finally  got  a  four  horse-power  donkey- 
engine,  attached  a  six-inch  American 
blower,  and  over  this  he  fitted  a  tin  case 
with  twelve  tubes  leading  from  it.  To 
these  he  attached  pieces  of  garden  hose, 
and  to  the  ends  iron  pipe.  Then  he  bored 
a  hole  in  a  stump^  and  dropping  in  a  live 
coal,  inserted  a  pipe  and  started  the 
engine.  In  a  few  moments  the  hole  was 
aflame,  and  soon  a  dozen  stumps  were 
blazing,  although  it  was  the  wet  season 
and  the  monsters  were  sodden  with 
water. 

This  was  the  beginning.  The  inventor 
soon  found  that  his  garden  hose  was  not 
large  enough  to  burn  out  a  big  stump 
with  reasonable  rapidity,  so  he  inserted 
inch  and  a  half  rubber  hose.  This 
worked  better,  but  still  the  process  con- 
sumed too  much  time;  besides,  the  hose 


buckled  and  cracked.  Then  he  resorted 
to  wire  center  two-inch  hose  and  two- 
inch  iron  pipe,  and  replaced  the  six-inch 
blower  with  a  twelve-inch  one. 

The  illustrations  show  the  invention  in 
operation.  The  engine  is  placed  upon 
runners  and  warped  into  position  by 
means  of  a  wire  cable  attached  to  a 
stump.  A  two-inch  ship  auger  is  used 
for  boring  the  first  hole  in  the  stump, 
which  is  placed  at  the  level  of  the  ground 
and  bored  in  for  a  couple  of  feet.  As 
soon  as  the  fire  has  eaten  a  cavity  a  foot 
or  so  in  diameter,  several  holes  are  bored 
into  it  with  an  inch  auger  from  different 
sides  of  the  stump,,  and  these,  acting  as 
chimneys,  are  soon  belching  fire.  Then 
the  small  timber  lying  about  the  ground 
is  junked  up  and  fed  into  the  flaming 
cavity,  so  that  when  the  stump  is  con- 
sumed the  ground  is  clean. 

If  the  Washington  lumbermen  would 
cut  their  trees  a  couple  of  feet  above  the 
ground,  the  burning  problem  would  be 
greatly  simplified ;  but  in  their  haste  they 
saw  them  off  at  a  height  of  six  or  eight 
feet,  partly  because  the  diameter  is  less 
here,  and  partly  because  the  lower  part 


The  Cavity  Showing  through  the  Stump  Was 
Burned  Out  in  Three  Hours. 


This  stump  is 
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of  'the  trunk  contains  too  much  pitch  for 
first-class  lumber.  The  huge  chunks  of 
wood  remaining  have  to  be  consumed 
along  with  the  roots  of  the  stump,  thus 
adding  considerably  to  the  cost  of  clear- 
ing-the  lahd.  When  the  fire  has  cut  a 
stump  completely  off,  the  top  settles 
•down  into  the  cavity,  and  the  current  of 
air  is  applied  until  it  is  consumed  and 
the  roots  have  been  burned  deep  enough 
for  the  plow  to  pass  over  them. 

By  using  gasoline  for  firing  purposes, 
a  steady  pressure  is  obtained  and  the 
engineer  is  free  to  tend  the  burning 
stumps.  With  gasoline  for  fuel,  two 
men  burn  twelve  stumps  a  day  with  the 
present  patent,  and  they  could  readily 
attend  to  twice  the  number  if  twenty- 
four  pipes,  the  number  contemplated, 
were  used  instead  of  twelve. 

With  the  old  method  of  dynamite  and 
donkey-engine,  the  destruction  of  twenty- 
four  stumps  ranging  from  five  to  eight 
feet  in  diameter  would  cost  about  $125. 
If  consumed  by  the  new  process,  the 
cost  should  not  exceed  ten  dollars.  Even 
with  the  present  arrangement  of  twelve 
pipes,  the  cost  has  been  reduced  about 
three-quarters. 

Besides  the  reduction  in  the  cost  of 
clearing  the  land,  the  soil  is  left  in  much 
better  condition  by  the  new  method. 
When  a  stump  is  dynamited,  a  hole  six 


feet  deep  is  excavated  and  the  poor  sub- 
soil thus  brought  to  the  surface.  Not 
only  must  these  holes  be  filled  in  at  a 
considerable  additional  expense,  but  it 
requires  several  years  of  fertilizing  and 
cultivation  to  restore  the  necessary 
humus  to  the  soil.     . 

"If  it  were  done  when  'tis  done"  by 
the  dynamiting  process,  it  would  not  be 
so  bad  ;*but  so  much  earth  adheres  to  the 
roots  when  they  are  dragged  out  by  the 
stump  puller  that  often  they  will  not 
burn  when  piled  together.  One  man  had 
an  exceptionally  bitter  experience  in  this 
way.  Never  suspecting  that  fire  would 
not  consume  them,  he  spent  thousands  of 
dollars  dynamiting  stumps  and  dragging 
them  together  into  huge  piles,  only  to 
find  them  so  coated  with  clay  that  they 
would  not  burn  at  all.  The  cost  of  pull- 
ing them  apart  and  cleaning  them 
equalled  about  one-half  of  the  original 
outlay. 

So,  on  the  whole,  it  would  seem  that 
the  ingenuity  of  the  American  has  at  last 
triumphed  over  the  most  doughty  enemy 
to  civilization  in  the  Pacific  Northwest, 
the  fir  stump.  If  it  has,  hundreds  of 
thousands  of  acres  will  be  added  to  the 
cultivated  land  of  Washington  State, 
with  a  corresponding  increase  in  the 
farming  population  and  farm  products 
about  Puget  Sound. 


Prayer 


God  answers  sharp  and  sudden  on  some  prayel^, 
And  thrusts  the  thing  we  have  prayed  for  in  our  face, 
A  gauntlet  with  a  gift  in  't. 

—Browning. 
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PHOSPHATE  MINES  OF  FLORIDA 


By  M.  E.  BROWN 


DISCOVERY  of 
phosphate  in  Volusia 
County,  Florida,  has 
called  forth  a  new  dis- 
cussion on  one  of  the 
leading  industries  of 
that  state.  Few  people 
know  that  Florida  pro- 
duces more  phosphate  than  all  of  the 
other  states  of  the  Union  put  together, 
and  the  product  found  in  Florida  yields 
sixty-five  per  cent  bone  phosphate, 
whereas  that  of  other  states  falls  much 
lower,  and  Florida's  best,  reaches  much 
higher  than  sixty-five  per  cent. 

As  to  the  extent  of  the  deposits,  it  is 
known  that  at  least  twelve  counties  con- 
tain mines  open  and  in  actual  use,  while 
new  findings  are  made  continually.  Mr. 
D.  D.  Rogers,  one  of  the  leading  pros- 
pectors of  that  state,  has  tested  sand 
along   many    sections   of   the   coast   of 


Florida,  and  has  found  phosphate  de- 
posits each  time.  The  sediment  from 
the  river  drainage  proves  that  nearly  all 
of  Florida  has  the  phosphate  to  a  greater 
or  less  extent. 

Within  the  last  few  days,  a  land  owner 
near  Lake  Helen,  Volusia  County, 
Florida,  has  discovered  deposits  in  his 
18,0p0  acre  farm.  He  has  subjected  the 
findings  to  experts  for  examination,  and 
if  the  deposit  proves  as  valuable  as  that 
of  other  counties,  his  farm  is  easily  worth 
a  million ;  and  his  pebble  phosphate,  not 
the  most  valuable. 

There  are  two  varieties  of  phosphate, 
the  hard,  which  is  mined  in  great 
chunks,  like  those  of  an  ore  deposit,  and 
the  pebble  which  is  in  grains,  more  or 
less  the  size  of  a  grain  of  wheat.  The 
first  is  double  the  value  of  the  second. 
The  mines  from  Hernando  County  to 
Taylor  contain  the  hard  phosphate,  and 
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the  new  mines  near  Lake  Helen  contain 
llie  pebble,  like  that  found  in  Hillsboro, 
Polk,  Manatee  and  De  Soto. 

A  good  prospector  is  able  to  tell  just 
how  much  land  holds  phosphate  and  the 
amount  that  can  be  mined.  Sometimes 
the  mass,  for  it  is  not  found  in  veins  or 
strata,  lies  near  the  surface  and  runs  only 
a  few  feet  deep;  sometimes  the  shaft 
must  be  lowered  fifty  feet  to  obtain  all 
of  the  product.  There  may  be  only  a 
knob  projection  at  the  surface,  and  the 
deposit  spread  out  in  wide  V  expanse 
deeper  down,  or  this  may  be  reversed. 
Sometimes  it  is  found  in  one-sixteenth 
of  an  acre  only,  or  it  may  spread  over 
a  farm  of  160  acres.  One  farm  of  160 
acres  had  a  mine  which  produced  53,000 
tons,  and  required  a  $40,000  plant  to 
mine  it.  Since  the  phosphate  netted  $6 
per  ton — it  was  hard  phosphate — still, 
the  profit  was  enormous.  A  mine  which 
has  such  a  plant  yields  50  to  100  tons 
per  day  and  may  last  three  months,  or 
may  last  many  months.  The  pebble  nets 
about  $3  per  ton,  while  the  cost  of  min- 
ing either  is  about  $1.75  per  ton.  It  is 
prepared  for  actual  use  as  fertilizer  by 
grinding  it  to  a  powder  and  drying  out 
the  moisture. 

The  wild  craze  which  arose  when  these 
mines  were  first  discovered  in  1890,  has 


subsided,  and  the  work  of  mining  has 
settled  into  a  steady  paying  business. 
Only  on  the  discovery  of  a  new  deposit 
does  the  excitement  rise  again. 

These  mines  are  owned  principally  by 
men  of  the  United  States,  though  the 
French  and  English  have  a  hand  in  the 
business  also.  Although  the  capital 
which  works  the  mines  comes  largely 
from  other  states,  at  the  same  time,  the 
labor  employed  is  great  and  the  money 
expended  for  labor  is  distributed  over  the 
state  of  Florida.  Some  mines  employ 
one  hundred  men,  some  several  hundred. 
It  IS  safe  to  say  that  not  less  than  25,000 
men  are  employed  in  the  phosphate 
mines  of  Florida. 

Most  of  the  capital  which  accrues  from 
the  sale  of  phosphate,  remains  in  the 
state.  The  hard  phosphate  is  shipped 
across  the  ocean  and  the  pebble  is 
shipped  along  the  east  coast  of  the 
United  States. 

If  we  count  the  men  employed  in  pros- 
pecting for  the  mines,  the  capitalists  who 
purchase  lands,  the  laborers  who  work 
the  mines,  and  those  engaged  in  the  com- 
mercial exchange,  we  find  that  this  busi- 
ness of  phosphate  mining  in  Florida, 
ranks  well  among  the  profitable  indus- 
tries of  the  United  States,  and  has  a 
greater  importance  than  is  realized. 


Sparkling  and  Bright 

Sparkling  and  bright  in  liqaid  light 
Does  the  wine  oar  goblets  gleam  in ; 

With  haes  as  red  as  the  ros^  bed 

Which  a  bee  woald  choose  to  dream  in. 
— C.  F.  Hoffman. 
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UNDERGROUND  DEPARTMENT  STORES 

By  HUGH  C.  WEIR 


NDERGROUND 
department  stores  are 
heralding  their  attrac- 
tions in  fat  -  lettered 
type.  In  the  campaign 
of  the  below-the-earth 
bargain  counter,  Phila- 
delphia has  taken  a 
sudden  and  pronounced  lead. 

The  recent  opening  of  the  eastern  sec- 
tion of  the  Market  Street  subway  gave 
the  public  the  largest  underground  rail- 
way platform  in  the  world,  nearly  a 
regulation  block  in  length  and  rapidly 
taking  rank  as  one  of  the  city's  busiest 
squares — forty  feet  below  the  pavement. 
Above  the  ground  at  this  point  are 
located  three  of  the  largest  department 


stores  of  the  state,  in  fact  representing 
the  greatest  collection  of  retail  merchan- 
dise on  the  globe.  When  the  scope  of 
the  subway  station  was  appreciated,  the 
startling  basement  possibilities  of  the 
location  were  made  sharply  apparent 
The  station  was  built  to  accommodate 
fifty  thousand  passengers  without  crowd- 
ing-— a  fair-sized  city.  Separated  from 
this  stream  of  traffic  by  a  space  of  but 
two  or  three  feet  were  the  cellars  of  the 
mammoth  stores,  embracing  a  floor  space 
of  150,000  square  feet,  hitherto  used  only 
for  storage  purposes  or  for  "notions." 
Why  not  carry  arched  doorways  through 
to  the  subway,  extend  plate  glass  cases 
along  the  barren  stretch  of  granite  walls, 
and  take  full  advantage  of  ttiis  startling 
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WINDOW  ADVERTISING  DISPLAY  IN  THE  UNDERGROUND  SHOP.  WELL-LIGHTED.  IS  FULLY 
AS  EFFECTIVE  AS  IF  ON  THE  STREET  LEVEL  ABOVE. 
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underground     trade     possibility     which 
chance  seemed  to  have  provided? 

So  attractive  did  the  idea  appear  that 
an  army  of  workmen  from  the  depart- 
ment stores  kept  pace  with  the  subway 
builders  and  when  the  station  was  for- 
mally opened  to  the  public,  it  was  easily 
possible  for  the  shopper  to  travel  a  dis- 
tance of  from  three  to  five  miles,  and 


quired  not  only  between  the  buildings, 
but  over  the  subway  tracks.  A  remark- 
able trade  agreement  was  ratified,  where- 
by all  of  the  firms  pledged  themselves 
to  contribute  equally  to  the  bargain- 
campaign  under  the  earth. 

This  agreement  was  extended  to  the 
railroad  company,  so  as  to  permit  a  cus- 
tomer to  visit  the  station  without  being 


ON  ONE  SIDE  OF  THE  CORRIDOR.  THE  ATTRACTIVE  NEW  GOWNS:  ON  THE  OTHER.  THE 

ROAR  OF  THE  SUBWAY  TRAINS. 


Stock  a  wardrobe  and  even  a  house  with- 
out once  ascending  above  ground ! 

The  dusty,  barren  basements  had  been 
transformed  into  a  dazzling  sea  of  mer- 
chandise. Hundreds  of  electric  bulbs, 
strung  from  ceiling  and  walls,  illumin- 
ated the  scene  as  brightly  as  the  noonday 
sun  above  the  pavement.  The  shopper 
might  have  stepped  in  from  the  din  of 
the  street,  instead  of  being  directly  below 
that  din. 

To  develop  the  advantages  of  the  sub- 
way to  the  greatest  extent,  a  co-opera- 
tive union  was  necessary  between  the 
various  stores  bordering  on  the  station. 
Avenues    of    communication    were    re- 


obliged  to  purchase  a  subway  ticket.  To 
accomplish  this,  a  high  iron  fence  was 
built  at  the  edge  of  the  train  platforms 
and  the  overhead  passageway  or  bridge 
of  the  department  stores  was  carried 
above  the  rails. 

Between  the  stores  on  both  sides  of 
the  station,  cement  passageways  or  tun- 
nels were  constructed,  with  the  red-let- 
tered sign  of  the  rival  firm  suspended 
plainly  at  either  end.  A  score  of  steps 
thus  would  take  the  hawk-eyed  bargain- 
hunter  from  the  Smith  counters  to  those 
of  Jones,  without  the  necessity  of  ascend- 
ing to  the  street  at  any  point  of  the  way. 

At    the    intersecti^gtizlrfby^totlr^Pd 
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Market  streets — ^the  trading  center  of  the 
city — immediately  above  the  subway, 
occurs  perhaps  the  most  dangerous  con- 
gestion of  traffic  in  Philadelphia.  By 
means  of  the  underground  passages, 
thousands   of   shoppers   are   enabled   to 


Thk  Exit  to  Street  from  the  Subway  Is  Also  the  Entrance  to  Store. 


make  their  way  in  security  under  the 
seething  jam  of  Eighth  Street,  while 
the  subway  station  itself  opens  a  similar 
route  under  Market  Street.  It  is  esti- 
mated by  the  police  that  the  plan  will 
avoid  hours  of  business  delay  and  scores 
of  serious  accidents,  while  the  network 
of  underground  corridors  has  already 
transferred  fifty  per  cent  of  the  sales  of 
the  department  stores  below  the  pave- 
ment. 

On  either  side  of  the  station,  a  long 
series  of  show  windows  extends   for  a 


distance  of  more  than  one  hundred  feet, 
over  2,500  square  feet  of  space  being 
devoted  to  display  purposes.  Indeed, 
the  subway  virtually  affords  the  stores 
a  second  front,  the  art  of  the  window 
dresser  being  exerted  as  eflFectively  in 

the  electric- 
lighted  space 
below  ground 
as  in  the  busy 
swirl  above 
ground. 

The  station 
is  fireproof,  or 
as  nearly  so  as 
modem  genius 
can  make  it.  It 
i  s  constructed 
throughout  of 
reinforced  con- 
crete and  steel, 
and  the  build- 
ers assert  that 
a  serious  fire 
is  literally  im- 
possible. 

The  Rapid 
Transit  Co  m- 
pany,  the  cor- 
poration oper- 
ating the  Phila- 
delphia  sub- 
way, has  prof- 
fited  materially 
by  the  ventila- 
tion evils  ex- 
perienced at 
New  York.  A 
committee  of 
sanitary  ex- 
perts has  been 
constantly  em- 
ployed in  the 
supervision  of 
the  ventilating  feature,  and  the  prob- 
lem has  been  approached  from  two 
angles.  A  system  of  ventilation  tubes 
has  been  installed  throughout  the  length 
of  the  road,  and  to  guard  against  pos- 
sible damage  to  these,  a  series  of  high 
pressure  electric  fans  has  been  erected, 
which  if  necessary,  can  sweep  the  entire 
subway  with  a  constant  current  of  fresh 
air. 

The  construction  of  the  line  has  cov- 
ered a  period  of  five  years  and  a  half 
and  is  a  thoroughj,p5sy§^.^^^g^V 


DREDGING  THE  CHAGRES  RIVER. 
Marsh  lands  are  being  drained  and  reclaimed. 


TREASURES  IN  PANAMA 

By  JOHN  W.  HALL 


>HERE  is  much  decided 
misinformation  as  to 
the  physical  and  geo- 
logical formation  of 
the  territory  in  the 
Republic  of  Panama. 
The  more  or  less  prev- 
alent idea  is  that  on  the 
whole  it  is  an  exceedingly  low  and 
swampy  country,  and  that  idea  is  er- 
roneous. There  are  .large  tracts  of 
marsh  lands  along  the  canal  route  and  in 
the  interior,  yet  there  are  large  areas  of 
high,  hilly  and  mountainous  lands.  The 
natural  resources  of  the  country  are 
great,  and  investigations  indicate  that 
those  resources  are  largely  diversified. 


The  United  States  possesses  valuable 
deposits  of  gold,  silver  and  copper  as 
shown  by  analyses  made  of  ores  taken 
from  the  famous  Culebra  Cut.  Three 
lots  of  samples  of  ores  were  sent  from 
government  cuttings  to  H.  C.  Demming, 
consulting  state  mineralogist  of  Pennsyl- 
vania, and  he  found  that  each  lot  re- 
vealed metals  in  paying  quantities. 

Following  the  lead  of  the  government 
in  creating  the  Republic  of  Panama, 
American  enterprise  is  reaching  out  for 
the  rich  deposits  of  the  little  country  and 
are  fast  opening  up  its  fertile  acres  to 
practical  usefulness.  Public  roads  after 
the  American  type  are  being  constructed 
and    marsh    lands   a^ftiJa^iiigLiTeclaimed 
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under  the  most  improved  methods.  Not 
only  are  Americans  operating  along  the 
canal  zone  but  they  are  penetrating  the 
unexplored  regions  of  the  Republic. 

Under  semi-official  supervision  a  party 
headed  by  Dr.  Frank  Von  Teuber  has 
gone  to  Panama  for  the  purpose  of  ex- 
ploration.   The  exploration  party  is  op- 


deposits  of  coal  which  are    well  worth 
the  mining. 

This  party  of  explorers  will  attempt  to 
reach  the  boundary  line  of  Colombia  and, 
if  successful,  the  information  derived 
from  the  trip  would  be  of  vast  benefit  to 
the  Panama  government  in  case  of  vrar 
with  Colombia.    With  this  benefit  in  view 


TRACK-SHIFTING  BY  HAND  IN  THE  BAS  OBISPO  CUT. 


erating  entirely  on  private  capital  but  is 
semi-official  in  tliat  it  will  supply  to  the 
Government  of  the  United  States,  and  of 
Panama,  maps  of  the  unexplored  por- 
tions of  Eastern  Panama.  All  geological, 
biological  and  ornithological  specimens 
collected  on  the  expedition  will  be  turned 
over  to  the  Smithsonian  Institution  at 
Washington,  and  the  Museum  of  Natural 
History  of  New  York  city. 

The  primary  object  of  these  explorers 
is  anthracite  coal  and  precious  metals. 
The  geological  formation  of  the  eastern 
part  of  the  Isthmus  is  such  as  to  lead  to 
the  belief  that  in  that  area  there  are  large 


President  Amador,  of  Panama,  has 
agreed  to  send  relief  parties  in  search  of 
the  explorers  should  they  fail  to  return 
within  reasonable  time  of  expectation. 

Dr.  Von  Teuber  is  no  novice  in  the 
tropics.  He  has  served  as  surgeon  in 
one  of  the  American  hospitals  on  the 
Isthmus ;  he  also  acted  as  official  photog- 
rapher to  the  Panama  Canal  Commission. 
Some  two  years  ago  he  went  about  one 
hundred  and  fifty  miles  into  the  eastern 
part  of  the  Island,  and  that  was  nearly 
one-half  the  distance  which  is  now  being 
undertaken  by  his  party. 

On  his  previous  expedition  Dr.  Von 
Digitized  by  ^^:jkJKJWI\^ 


THE  FAMOUS  CULEBRA  CUT,  PANAMA. 
Gold,  silyer.  and  copper  ore  have  been  found  here  in  paying  quantities. 


Teuber  was  taken  prisoner  by  the  In- 
dians on  the  Rio  di  Avalo  River  and  then 
saw  that  they  used  as  ballast  on  their 
boats  a  superior  grade  of  anthracite  coal. 
Acting  on  the  information  thus  obtained, 
concessions  for  the  mining  of  anthracite 
coal  and  numerous  metals  were  obtained 
from  the  government  of  Panama. 


The  present  expedition  has  for  its  chief 
object  the  determination  9f  the  value  of 
the  concessions  obtained,  and  to  niake 
preliminary  arrangements  for  operation. 
If  the  mining  of  coal  on  a  commercial 
basis  is  plausible,  the  problem  of  sup- 
plying coal  for  use  on  the  canal  will  be 
solved. 
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NEW  AERIAL  FERRY 

DECENTLY  at  Marseilles,  France, 
•^^  a  new  electrically  operated  aerial 
ferry  was  constructed.  Similar  aerial 
ferries  or  transporting  bridges  have 
been  constructed  in  the  United  States,  at 
Balboa,  Spain,  and  at  Rouen,  Rochefory, 
and  Mantis,  France. 

The  traveling  car  which  moves  be- 
tween the  two  landings  Fort  St.  Nich- 
olas on  the  southern  side  of  the  Port 
Vieux  and  Fort  St.  Jean,  on  the  north- 
em  side,  is  supported  by  cables  from 
a  traveling  trolley  running  on  rails  on 


the  cantilever  bridge.  This  trolley  sup- 
ports a  car  or  platform.  This  car  is  used 
for  transporting  passengers,  freight  and 
vehicles  between  the  two  landings. 

Electric  power  is  utilized  for  moving 
the  car.  The  ends  of  the  cantilever 
bridge  are  anchored  by  means  of  ver- 
tical cables  at  each  of  the  landings,  and 
observation  buildings  are  provided  on 
the  cantilever  beyond  the  supporting 
tower,  while  a  series  of  winding  steps 
are  arranged  on  each  tower  so  that  per- 
sons may  mount  to  the  level  of  the 
bridge  and  cross  on  two  walks  from  ten 
to  twelve  feet  in  width. 
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ELECTRIC  AERIAL  FERRY  AT  MARSEILLES.  FRANCE. 

Digitized  by 


Google 


FARM  TRACTOR  THAT  DOES  THE  WORK  OF  SIX  HORSES. 


The  charges  for  crossing  on  this  elec- 
trically aerial  ferry  is  5  centimes  or 
about  1  cent  for  a  foot  passenger,  the 
same  for  a  sheep,  lamp,  or  goat,  and 
10  centimes  or  2  cents  for  a  horse,  mule 
or  cow,  while  the  vehicles  are  charged 
for  at  the  rate  of  50  centimes,  or  10 
cents  for  an  automobile,  and  from  5 
centimes  or  1  cent  to  25  centimes  or  5 
cents  for  other  vehicles,  according  to  the 
weight,  merchandise  being  charged  for 
also  in  proportion  to  the  weight. 

This  aerial  electric  ferry  has  been  in 
operation  now  for  some  time  and  is  said 
to  haye  given  excellent  satisfaction,  cov- 
ering the  distance  with  considerable 
speed  and  without  interfering  with  the 
traffic  of  the  merchant  vessels  in  the 
slightest  degree. 


AUTO  TRACTOR  SAVES  HORSES 

A  GAIN  the  commercial  automobile 
*^  has  come  to  the  aid  of  the  farmer, 
a  new  gasoline  tractor  capable  of  doing 
the  work  of  six  horses  and  costing  but 
$1,000  having  been  put  in  the  fields  in 
southern  California.  It  is  particularly 
a  one-man  machine  in  that  it  can  be 
driven  from  the  seat  of  an  ordinary 
wheel  plow  or  harrow,  this  being  one  of 
the  special  features. 


The  front  wheels  are  made  of  traction 
wheels,  also  the  steering  wheels.  In 
the  rear  are  smaller  plain  wheels,  with 
flanges  to  hold  against  side  slipping,  used 
simply  as  trailers  to  which  the  plow  cul- 
tivator, harrow  or  wagon,  are  hitched. 

The  power  plant  is  built  on  a  stiff 
steel  frame  and  is  composed  of  a  two- 
cylinder  opposed  engine  of  standard 
make  rated  at  twenty-four  horse-power. 
The  transmission  is  wholly  by  gears  of 
large  size  and  face.  The  intermediate 
shaft  is  so  arranged  that  the  main  drive 
pinions  can  be  removed  and  rearranged 
in  a  few  minutes  for  higher  speed  road 
work.  The  wheels  are  of  new  design 
and  run  loose  on  the  axle  on  frictionless 
roller  bearings  used  throughout  the  ma- 
chine. The  main  axle  is  pivoted  to  a 
sub-frame  which  extends  to  the  rear 
wheel.  Its  purpose  is  to  act  as  steering 
member  and  to  receive  the  torsion  of  the 
driving  effort. 

The  steering  is  done  by  a  steel  cable 
wrapped  around  in  a  drum  joumaled'in 
the  sub- frame  the  ends  of  the  cable  being 
attached  to  the  corners  of  the  motor 
frame.  The  drum  i$  power  operated. 
The  throttle  and  spark  control  are 
through  rods  running  to  the  bar  in  front 
of  the  operator,  and  the  high,  low,  and 
reverse  rods  occupy  a  similar  position 
on  the  other  side  of  the  wheel.    All  of 
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these  control  handles  are  carried  on  a 
bar,  which  is  supported  in  such  a  way 
that  it  may  be  raised  or  extended  to  come 
in  convenient  reach  of  the  operator  at  all 


A  Novel  Flybr— thk  Aerocycloid. 

times  and  will  swing  when  turning  cor- 
ners. 

This  new  gasoline  tractor  was  sug- 
gested by  the  frequent  call  for  a  light 
farm  tractor  that  would  take  the  place 
of  the  two,  four  or  six-horse  teams  used 
in  plowing,  harrowing  and  hauling  re- 
quired on  California  ranches.  It  is  par- 
ticularly an  orchard  tractor. 


THE  IRVINE  AEROCYCLOID 

JOHN  C.  IRVINE,  of  San  Francisco, 
J  has  recently  demised  a  new  type  of 
flying  machine.  This  aerial  device  is 
known  as  an  "aerocycloid,"  and  com- 
bines the  air-resisting  principles  of  the 
parachute,  the  kite,  and  the  gyroscope. 
Though  Irvine  has  been  working  on 
his  device  for  more  than  three  years,  he 
has  only  very  recently  perfected  it.     It 


consists  of  two  upright  wheels  revolving 
on  a  fixed  supporting  shaft.  These 
wheels  are  built  on  the  bicycle  principle 
— of  the  lightest  and  strongest  construc- 
tion known.  The  shaft  connecting  the 
two  wheels  is  stationary  with  the  up- 
rights and  has  a  sprocket  wheel  on  each 
end  carrying  chains  over  sprocket  wheels 
attached  to  the  rim  of  one  of  the  aerial 
propellers.  By  this  arrangement  these 
propellers  are  given  the  proper  tangent 
in  relation  to  the  large  wheels.  The 
larger  wheels  are  six  feet  in  diameter, 
and  the  smaller,  or  aeropropeller  wheels, 
or  disks,  are  three  feet  in  diameter. 

When  the  wheels  revolve  the  machine 
rises,  and  when  the  desired  elevation  is 
attained  the  aeropropellers  are  g^ven  a 
certain  dip  or  angle  by  means  of  the 
shaft.  This  tipping  of  the  planes  is  de- 
signed to  cause  a  downward  and  back- 
ward deflection  of  the  current  of  air 
which  has  been  created  by  the  propellers, 
and,  as  a  result,  the  machine  will  travel 
backward  or  forward,  at  the  will  of  the 
operator.     , 

The  device  descends  by  a  lessening  of 
the  revolutions  of  the  wheels,  and  one  of 
the  great  advantages  claimed  for  the 
"aerocycloid"  is  that  it  can  hover  in  the 
air,  move  up  and  down  in  vertical  lines, 
and  remain  stationary  at  any  elevation. 
Another  advantage  claimed  is  that  this 
macl^ine  can  rise  vertically,  or  at  any 
desired  angle,  and  does  not  require  to 
be  moving  at  a  high  rate  of  speed,  like 
the  aeroplane  before  ascending.  It  can 
ascend  in  the  midst  of  houses  or  timber 
without  difficulty.  * 

Irvine  has  made  repeated  tests  with 
a  model  he  has  constructed,  to  demon- 
strate its  lifting  and  sustaining  powers. 
These  tests  have  all  proved  very  suc- 
cessful. Only  a  3-horse  electrical  motor 
was  used ;  and  it  was  repeatedly  demon- 
strated that  each  horse  power  would  lift  ' 
and  sustain  indefinitely  about  30  pounds 
— or  90  pounds  totally. 


HEAVIEST  LOCOMOTIVES  EVER 
BUILT 

VJ^EIGHING   over   thirty   tons   more 
'^    than  the  heaviest  locomotives  ever 
before  known  in  the  history  of  railroad- 
ing are  "Harrinian's  Twjns/'^ ^completed 
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at  the  Baldwin  Locomotive  Works  in 
Philadelphia  for  heavy  freight  traffic  on 
the  Southern  Pacific  Railroad  in  the  Far 
West.  Each  of  the  giants,  including 
tender,  weighs  within  a  few  pounds  of 
300  tons  when  loaded,  of  which  390,000 
pounds,  borne  by  the  sixteen  driving 
wheels,  gives  each. a  tractive  force  ap- 
proximating 95,000  pounds. 


The  steam  is  superheated  while  passing 
from  the  high  pressure  to  the  low  pres- 
sure cylinders.  In  addition  to  sixteen 
driving  wheels  each  engine  is  supported 
by  two  pairs  of  smaller  wheels,  one  pair 
forward  of  the  drivers  and  the  other 
back  of  them.  Eight  wheels  are  used  on 
the  tenders.  Oil  is  used  for  fuel,  the 
tenders  carrying    2,850    gallons  in  ad- 


ONE  OF  THE  TWO -HEAVIEST  LOCOMOTIVES  EVER  BUILT. 


The  engines  belong  to  the  Mallet  ar- 
ticulated type,  named  for  the  inventor, 
Anatole  Mallet,  a  French  engineer,  and 
called  "articulated"  because  the  frame  is 
jointed  midway,  the  forward  wheels 
constituting  a  truck,  which  swings  about 
the  fulcrum  pin  when  the  engine  is 
rounding  a  curve.  Thus,  although  the 
total  wheel  base  is  almost  double  the 
length  of.  ordinary  locomotives,  the  rigid 
wheel  bases  are  short  and  engines  of 
great  length  and  power  can  successfully 
traverse  sharp  curves  at  high  speed. 

Each  group  of  eight  driving  wheels—^ 
four  on  a  side-^is  operated  by  a  separate 
pair  of  cylinders,  arranged  on  the  com- 
pound system,  the  steam  first  entering 
the  rear  pair  through  the  big  steam  pipe 
shown  on  the  outside  of  the  boiler  in 
the  accompanying  illustration  and  then 
passing  through  a  flexible  pipe  to  the 
front,  or  low  pressure,  cylinders,  which 
are  the  largest  ever  placed  on  a  loco- 
motive, being  forty  inches  in  diameter. 


dition  to  9,000  gallons  of  water.  Steam 
is  used  at  a  pressure  of  200  pounds. 

An  interesting  feature  of  the  engines 
is  that  they  are  separable,  the  boilers 
being  built  in  two  parts,  which  are 
bolted  together.  By  taking  out  the  bolts, 
removing  the -frame  fulcrum  pin  and  dis- 
connecting the  longitudinal  pipes,  all  of 
which  are  equipped  with  unions,  the 
engines  are  readily  separated  into  two 
sections,  to  facilitate  the  handling  of  the 
parts  when  making  repairs.  This  ar- 
rangement was  tested  in  the  shops  of  the 
builders  and  proved  to  be  feasible. 

Some  of  the  other  dimensions  which 
give  an  idea  of  the  engines'  enormous 
size  are:  Boiler  diameter,  84  inches; 
total  heating  surface,  6,393  square  feet; 
diameter  of  driving  wheels,  57  inches; 
length  over  all,  93  feet  6j5^  inches; 
weight  on  driving  wheels,  390,000 
pounds;  weight  of  total  engine,  430,000 
pounds;  weight  of  total  engine  and  ten- 
der,  600,000  ponnds^.^^^^^^^  ^^  ^^^g\^ 
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One  on  the  Professor 

"Has    anything    ever    been    discovered    on 
Venus?"  asked  the  student  of  astronomy. 
"No,"  replied  the  old  professor,  whose  mind 

had  slipped  a  cog  and  transported  him  into 
mythological  fields,  "not  if  the  pictures  of 
her  are  authentic."— LarfiVj'  Home  Journal, 


Where  He  Slept 

A  PROSPEROUS  farmer  sent  his  son  to  New 
York  to  begin  life  as  a  clerk.  After  he  had 
been  in  the  metropolis  for  six  months  the 
farmer  wrote  the  merchant  to  ascertain  how 
his  son  was  getting  along  and  where  he  spent 
his  nights.  In  due  time  the  merchant  sent  a 
reply  to  the  farmer  which  read: 

"Your  son  sleeps  in  the  store  in  the  daytime. 
I  don't  know  where  he  spends  his  nights." — 
The  Circle. 

A  Principle  of  Law 

Among  the  witnesses  summoned*  to  the  trial 
of  a  negro  in  a  Southern  city  was  a  big 
dusky  belle.  When  she  took  the  stand  the 
usual  question  was  put  to  her: 

"How  old  are  you?" 

Whereupon  the  lady  grew  indignant,  and 
appealing  to  the  judge,  said: 

"I  understands,  jedge,  from  my  limited 
knowledge  of  de  law,  dat  no  lady  is  expected 
to  testify  ag'inst  herself!" — Harper's  Maga- 
zine. 

Domestic  Scheme 

Mrs  H. — "Why  are  you  so  very  fond  of 
Oriental  rugs?" 

Mrs.  R. — "I'll  tell  you  a  secret.  The  dirtier 
they  get,  the  more  genuine  they  look.  YouVe 
no  idea  how  much  sweeping  that  saves." — 
Cleveland  Plain  Dealer, 


A  Coincidence 

On  the  notice  board  of  a  church  near  Man- 
chester the  other  day  the  following  announce- 
ments appeared  together.  A  potato  pie  sup- 
per will  be  held  on  Saturday  evening.  Sub- 
ject for  Sunday  evening,  "A  Night  of  Agony." 
— Manchester  Guardian, 


A  Proviso 

Bride — ^"Here  is  a  telegram  from  papa." 
Bridegroom      (eagerly) — "What     does     he 

say?" 
Bride  (reads) — "Do  not  return  and  all  will 

be  forgiven." — Chicago  Record-Herald. 


The  Reason 

First  Strap  Hanger  (in  a  whisper) — ^"Why 
did  you  give  that  woman  your  seat  ?  She  isn't 
bundle  laden,  tired,  or  pretty,  or  even  polite." 

Second  S.  H. — "Well— er — ^you  see — she  is 
my  wife." — Harvard  Lampoon. 


Naturally 

A  RECENT  examination  paper  at  the  Sheffield 
Scientific  School  at  Yale  contained  the  question, 
**What  is  the  office  of  the  gastric  juice?"  And 
the  answer  on  one  paper  read: 

"The  stomach." — Everybody's. 


Wouldn*t  You  Be  Mad? 

Richard  Mansfield  asked  a  friend  who  had 
just   seen  "Hamlet": 

"Now  tell  me,  do  you  think  Hamlet  was 
mad?" 

"I  certainly  do,"  he  replied.  "There  wasn't 
a  hundred  dollars  in  the  house." — Success 
Magazine, 
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The  Climax 

.  He  was  telling  a  thrilling  story  out  of  his 
wallet  of  a  thousand  and  one  hairbreadth 
escapes  over  in  Santiago,  doncherknow,  and 
his  pretty  listener  was  leaning  anxiously  to- 
ward him,  hanging  on  his  every  utterance. 

"The  wolves  were  upon  us,"  he  said,  "bel- 
lowing and  roaring,  as  I  have  so  often  heard 
them.  We  fled  for  our  lives.  I  don't  deny 
it;  but  ever^  second  we  knew  the  ravenous 
pack  was  gaining  on  us.  At  last  they  were  so 
near  that  we  could  feel  their  muzzles  against 
our  legs — " 

"Ah !"  gasped  out  the  lady.  "How  glad  you 
must  have  been  they  had  their  muzzles  on  !"— 
Answers.  j^ 

Gratifying 

"One-half  of  the  world  does  not  know 
how  the  other  half  lives." 

"Well,  it  is  gratifying  to  think  that  one- 
half  of  the  world  attends  to  its  own  business." 
^Puck.  ^ 

For  Herself  Alone 

Host  (at  his  wife's  reception) — "Ah,  my 
dear  Mrs.  Brown,  aren't  you  coming?  Ev- 
eryone  is    expecting  you.    .    .    .    Oh,   never 


mind  about  your  dressmaker  and  your  gown. 

.    .    .    It's  not  your  clothes  we  want  to  see, 

it's   you." — Harvard   Lampoon. 

JC 

Worth  Going  to  Jail  for 

Judge  (at  the  close  of  a  trial) — "Prisoner, 
you  may  have  the  last  word." 

Prisoner  (turning  to  wife  in  the  audience) 
—"Do  you  hear  that,  old  \didy?"— -Me ggen- 
dorfer  Blaetter. 

A  Pirate 

"What  do  you  think  of  Miss  Calihope's 
voice?"  whispered  the  tall  girl  with  the  moun- 
tainous pompadour. 

"ghe  sings  like  a  pirate,"  growled  the  rude 
man  in  the  starry  vest. 

"Like  a  pirate?  Gracious!  And  what  is 
the  resemblance?" 

"She's  rough  on  the  high  Cs."— Chicago 
Daily  News, 

Jl 

Still  Hope 

Fred— "My  dear  Dora,  let  this  thought  con- 
sole you  for  your  lover's  death.  Remember 
that  oHier  and  better  men  than  he  have  gone 
the  same  way." 

Bereaved  One — "They  haven't  all  gone,  have 
they?"— Pwcit. 


A  Limited  Menu 

The  guest  glanced  up  and  down  the  bill  of 
fare  without  enthusiasm. 

"Oh,  well,"  he  decided  finally,  "you  may 
bring  me  a  dozen  fried  oysters." 

The  colored  waiter  became  all  apologies. 

"Ah's  verry  sorry,  sah,  but  we's  out  ob  all 
shellfish  'ceptin'  aigs." — Everybody's. 
JS 
A  Precaution 

Lady — "Will  you  send  this  rug  on  ap- 
proval ?" 

Salesman — "Certainly,  ma'am." 

Little  Girl  (who  is  with  her  mother) — 
"Hadn't  you  better  tell  him  to  be  sure  and 
get  it  there  on  time,  mamma?  You  know 
we  give  the  party  tomorrow  night." — Life. 

Had  Heard  Him  Mentioned  * 

It  was  at  a  White  House  reception  that  a 
Philadelphian  picked  up  a  choice  gem  which 
he  never  tires  of  telling. 

A  charming  girl  of  eighteen,  the  daughter 
of  a  Western  publisher  and  quite  a  society 
queen  in  her  own  city,  had  been  brought  to 
Washington  by  her  father,  and  at  one  of  the 
White-House  receptions  was  presented  to 
President  Roosevelt. 

As  her  small  hand  disappeared  within  the 
hearty  grasp  of  the  President  the  maiden 
looked  up  at  him  and  smiling  sweetly  said: 
"I'm  awfully  glad  to  meet  you,  Mr.  Roosevelt. 
I've  often  heard  father  speak  of  you." — Phila- 
delphia Times. 

Not  Her  Fault 

"It  is  the  duty  of  every  man  and  woman 
to  be  married  at  the  age  of  twenty-two,"  said 
the  lecturer. 

"Well,"  said  a  woman  of  thirty,  with  some 
asperity,  "you  needn't  tell  me  that.  Talk  to 
the  man." — Philadelphia  Ledger. 


Mind-reading 

LovEDAY  —  "Um  —  ah — er— er^r ! 


Charlie 
He!  he- 


Jeweler  (to  his  assistant) — "Bring  that 
tray  of  engagement  rings  here,  Henry. — r|/- 
Bits,  Digitized  by  VJ  W  W  V  IC 
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HUGE  FORTUNE  IN  SMALL  BULK 

/^NE  of  the  largest  sums  of  money  ever 
^^  handled  in  one  bulk  in  Texas  was . 
paid  into  the  state  treasury  a  short 
time  ago  by  the  Waters-Pierce  Oil 
Company  in  full  settlement  of  the  fine 
assessed  against  it  by  the  courts  for 
violating  the  anti-trust  laws  of  that  state. 
The  sum  aggregated  $1,808,843,  and, 
with  the  exception  of  a  few  hundred 
dollars,  all  of  it  was  in  currency. 

The  delivery  of  this  money  to  the 
state,  treasury  of  Texas  was  devoid  of 
sensational  incident.  It  had  been  shipped 
from  New  York  to  Austin  and  placed  in 
two  different  banks  a  few  days  before 
the  formal  payment  was  made.  The 
money  was  placed  in  a  sack  and  con- 
veyed to  the  state  capitol  in  an  auto- 
mobile, which  made  the  run  at  a  terrific 
rate  of  speed.     The  sack  was  quickly 


pf  l^^n 


carried  into  the  treasury  and  placed  be- 
hind iron  bars. 

The  count  of  the  money  occupied  but 
a  few  minutes.  A  photograph  was  then 
taken  of  the  money  spread  upon  a  table, 
with  a  number  of  state  officials  and  spec- 
tators standing  around.  E.  B.  Perkins 
of  Dallas,  Texas,  attorney,  for  the 
Waters-Pierce  Oil  Company,"  who  made 
the  transfer  of  the  money  on  behalf  of 
that  company,  is  seated  on  the  extreme 
left,  and  seated  next  to  him  is  Attorney 
General  R.  V.  Davidson. 

In  the  package  standing  erect  is 
$1,200,000.  It  consists  of  120  bills  each 
of  the  denomination  of  $10,000. 

WALLS  OF  JERICHO  DISCOVERED 

r\R.  SELIN,  the  well-known  Aus- 
^^  trian  archaeologist,  has  unearthed 
in  Palestine  the  remains  of  the  supposed 


CORPORATION  FINE  COLLECTED  BY  TEXAS 
The  sum  of  $1^808.483  is  upon  the  table. 
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The  Walls  of  Jericho. 

Sections  of  walls  of  different  periods,  the  lower  believed 

to  be  from  Joshua's  time. 


ancient  city  of  Jericho — that  city  whose 
walls  fell  so  miraculously  before  the 
trumpet-blasts  and  shouts  of  Joshua's 
army.  The  site  of  the  excavations  is  a 
collection  of  mounds  in  the  vicinity  of 
Ericha,  near  the  Dead  Sea.  After  dig- 
v^ing  to  a  depth  of  only 
eight  feet  the  excavators 
came  across  the  exterior  or 
outer  wall  of  the  vanished 
city.  They  were  surprised 
at  the  technical  excellence 
of  its  construction.  The 
natural  rock  foundation  is 
overlaid  with  a  filling  of 
loam  and  fine  gravel,  a 
meter  or  so  deep,  upon 
which  a  sloping  rubble 
wall,  heavily  bulging  ex- 
ternally, is  superimposed  to 
a  height  of  20  feet,  and 
having  a  breadth  of  from 
6y2  to  8  feet.  The  wall  is 
built    of    well-laid    rubble 


which  becomes  finer  towards  the  top. 
Enormous  blocks  are  partially  employed 
for  the  lower  parts  of  the  wall.  Upon 
this  comes  the  fortification  wall  proper, 
built  of  clay  bricks.  In  one  place  this 
part  of  the  wall  reaches  a  height 
of  eight  feet,  but  it  would  seem 
to  have  been  considerably  higher.  At 
the  corners  were  found  the  remains 
of  what  were  evidently  huge  towers  or 
ramparts.  The  whole  must  have  been  a 
most  striking  structure  which  dominated 
the  whole  plain  without  the  city  and 
visible  for  miles.  The  wall  is  Believed 
to  have  extended  in  the  form  of  an  oval 
for  a  distance  of  about  900  yards.  Some 
450  yards  have  already  been  laid  bare 
since  the  excavations  were  begun  in  the 
winter  of  1906. 


BIG  WEALTH  IN  A  DESERT  WEED 

•yHE  manufacture  of  wax  from  the 
*  candelilla  weed  is  now  an  industry 
of  much  commercial  importance  in 
northern  Mexico  and'  steps  are  being 
taken  to  establish  factories  for  this  pur- 
pose in  Texas.  The  weed  which  is  now 
being  made  to  produce  enormous  quanti- 
ties of  wax  is  a  desert  plant  which  grows 
upon  many  millions  of  acres  of  the  upper 
plateau  region  of  northern  Mexico,  ex- 
tending into  the  higher  altitudes  of 
western  Texas.  It  is  also  found  in  con- 
siderable quantities  in  some  parts  of 
Arizona  and  New  Mexico. 

The  process  which  is  now  used   for 
extracting  the  wax  from  the  candelilla* 


Piles.  OF  Candeulla  Weed. 


The  wax  ha.  been  extgfgf^.^  t,y  CjQOg  le 
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A  Street  View  Taken  from  Sixteen  Stories  Up. 


plant  was  discovered  by  Oscar  Pacius 
of  Monterey,  Mexico.  He  is  now  largely 
interested  in  the  new  industry.  The 
weed  grows  in  a  cluster,  the  stems  being 
leafless  and  growing  to  a  height  of  three 
to  five  feet.  There  are  usually  from  50 
to  100  of  these  stems  growing  from  one 
root.  The  weed  is  thomless,  which  is 
something  unusual  for  a  desert  plant. 
When  cut  off  at  the  roots  the  plants 
quickly  reproduce  themselves.  They 
yield  more  abundantly  on  actount  of  fre- 
quent cuttings,  it  is  claimed.  . 

The  weed  contains  3J^  to  4J4  per  cent 
of  wax.  The  wax  which  is  now  being 
manufactured  is  sold  principally  in  Ham- 
burg, Germany,  where  it  readily  com- 
mands $600  gold  per  ton.  It  costs  about 
$75  gold  per  ton  to  produce  it;  this 
leaves  a  very  handsome  profit  for  the 
manufacturer.  The  annual  profit  per 
acre  of  the  weed  is  $200  to  $300. 


LOOKING  STRAIGHT  DOWN 

T^HE  accompanying  photograph  was 
*  taken  from  the  sixteenth  floor  of  the 
Frick  Building,  Pittsburg,  Pa.,  by  hold- 
ing the  kodak  out  of  the  window  and 
pointing  it  straight  down.     The  side  of 


the  building  forms  half  of 
the  picture  and  the  thor- 
oughfare—  Grant  Street — 
the  remainder,  on  which 
can  be  seen  pedestrians, 
automobiles  and  wagons. 


FRENCH  AERO  MOTOR 
OF  LIGHT  WEIGHT 

'T'HE  accompanying  illus- 
*  trations  show  the  con- 
struction of  some  extra- 
light  motors  of  French  de- 
sign for  airship  appliances 
as  constructed  at  Asnieres. 
The  three  -  cylinder  air- 
cooled  motor  has  been  ac- 
cepted by  the  French  gov- 
ernment for  its  military 
aeroplane.  This  engine  has 
a  working  weight  complete 
of  220  pounds.  The  three 
cylinders  are  all  mounted 
above  the  center  of  the 
crank  shaft  as  indicated 
and  have  a  stroke  of  150  millimeters  and 
a  diameter  of  135  millimeters. 

A  somewhat  smaller  engine  is  con- 
structed developing  twelve  horse-power, 
this  aeroplane  motor  also  having  three 
cylinders  of  the  air-cooled  type  measur- 
ing eighty-five  millimeters  in  diameter 
with  a  stroke  of  eighty-five  millimeters. 
This  air  cooled  engine  operates  at  a 
speed  of  1800  revolutions  per  minute 
and  weighs  in  working  order  about 
eighty  pounds.  * 
In  addition  to  the  air-cooled  aeroplane 
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Tbrbb-Cyundbr  French  Air-Coolbd  Aero  Motor; 

engine  a  six-cylinder  water  cooled  motor 
has  been  designed,  the  cylinders  being 
arranged  in  three  pairs  taking  relatively 
the  same  position  as  the  three  cylinders 
of  the  air  cooled  type. 

The  six-cylinder  engine  weighs  some- 
what more  than  the  air-cooled  type  of 
the  same  capacity,  develop- 
ing fifty  horse-power  with 
a  weight  of  240  pounds 
when  complete  in  working 
order.  The  diameter  and 
stroke  of  the  cylinders  are 
100  millimeters  and  120 
millimeters  respectively 
and  the  speed  of  the  water- 
cooled  motor  is  1600  revo- 
lutions per  minute.  While 
many  experimenters  with 
airship  appliance  are  favor- 
able to  air-cooled  motors 
others  believe  that  water- 
jacketed  engines  are  the 
most  reliable,  and  the  lat- 
ter type  of  engines  has 
been  constructed  to  meet 
the  requirements  of  these 
operators  of  aeroplanes 
and  dirigible  balloons. 

It  is  believed  that  these 
French  light  weight  motors 
are  quite  a  step  in  the  di- 
rection of  producing  a 
satisfactory  aero  motor. 


THE  MAKING  OF  ALABASTINE 

A  GOOD  many  years  ago,  a  young 
*^  Englishman  settled  in  the  sparsely 
populated  valley  of  western  Michigan 
on  the  banks  of  the  Grand  River.  One 
day  in  walking  over  a  newly  acquired 
bit  of  land  he  noticed  an  outcropping  of 
a  familiar  crystalline  substance.  He  hit 
it  in  an  inquisitive  way  with  his  walking 
stick  and  the  softness  of  the  material 
reminded  him  of  a  similar  experience 
under  the  sunny  skies  of  Italy.  He  had 
found  alabaster  rock,  from  which  ala- 
bastine  is  made. 

-  Beds  of  it  underlie  and  overlie  many 
acres  in  Kent  County,  Michigan.  Some 
is  on  the  surface  and  extends  downward 
a  score  of  feet  beneath  the  surface  and 
open  quarries  are  used  in  the  work. 
Again,  the  rock  is  closely  guarded  by 
over-lying  soil  and  lies  many  feet  be- 
neath the  surface,  so  that  tunnelling  is 
essential. 

Tearing  the  substance  loose  is  accom- 
plished by  blasting,  which  breaks  the 
rock  up  into  large  chunks. 

These  chunks,  each  as  big  as  a  pig's 
"head,  are  carried  to  the  crushing  mill 
where  they  are  ground  up  into  small 


A  Hraf  of  Crude  Au^^^^^^^y  Crr OOQIC 
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Tablet  Showing  CoRRBcr  Altitude  op  Pike*s  Peak. 


pieces,  these  to  be  passed  between  im- 
mense stones  and  ground  to  still  further 
fineness.  Now  the  crystals  are  ready  to 
be  carried  to  the  kettles  for  the  purpose 
of  calcining. 

The  fine  crystals  are  thrown  into  the 
kettles,  fire  applied  beneath  and  the  in- 
nate moisture  of  the  rock  is,  when  sub- 
jected to  the  intense  heat,  sufficient  to 
change  the  mixture  into  a  seething  mass 
or  fluid ;  the  boiling  occurs  at  380  degrees 
of  heat. 

Now  the  material  is  ready  for  the 
addition  of  the  coloring  pigments.  These 
.pigments  come  crude  in  form  and  coarse 
in  shape;  they  too,  are  ground  and  re- 
ground,  tested  and  refined. 

Large  mechanical  arms  stir  and  mix 
all  together,  throwing  the  powdered  mass 
hither  and  thither  until  the  color  par- 
ticles and  white  particles  are  thoroughly 
blended  and  the  desired  color  is  uni- 
formly distributed.  The  resulting  product 
is  alabastine. 


PIKE'S  PEAK  CORRECTLY 
MEASURED 

/^NE  of  the  triumphs  of  the  United 
^-^  States  Geological  Survey  last  year 
was  a  resurvey  of  famous  Pike's  Peak, 
which  accurately  established  the  height 
of  its  topmost  rock  as  14,109  feet  above 
sea  level.  In  the  early  days  of  the  de- 
velopment of  the  Golden  West  the  peak 
was  thought  to  be  the  highest  in  the 
country.      But    measurements    showed 


the 


several  others  which  over- 
topped it,  it  even  being 
lower  than  two  of  its  near 
neighbors. 

Along  about  1884  its 
height  was  estimated  by  a 
barometer  to  be  14,216 
feet,  later  the  Signal  Serv- 
ice of  the  army  placed  it  at 
14,147  feet,  then  the  Coast 
Survey  declared  it  to  be 
14,108  feet,  and  this  was 
disputed  by  Weather  Bu- 
reau experts,  who  claimed 
a  height  of  14,111  feet. 

Beginning  their  work  in 
1907,  a  party  of  Geological 
Survey  men  started  from 
a  benchmark  in  Manitou, 
foot  of  the  famous  Pike's 
railroad,    and    ran    a    line 


near 

Peak  cog 
of  levels  to  the  summit  and  then  across 
and  down  to  a  point  on  the  rail- 
road. During  the  winter  of  1907-08 
the  w^ork  was  h^ted  by  the  ice  and 
snow,  but  it  was  resumed  again  in  the 
spring  and  completed  in  September, 
after  which  the  tablet  which  our  illustra- 
tion shows  was  erected  on  the  highest 
'  rock.  The  figures  which  it  shows  are 
not  expected  to  be  again  disputed. 

The  expenditure  of  such  an  amount  of 
labor  seems  hardly  justified  but  if  moun- 
tains will  thrust  themselves  in  our  midst, 
it  is  perhaps  best  we  should  have  an  ac- 
curate register  of  their  altitude. 


The  Summit  of  Pikb*8 
Tablet  in  rock  and  sreocr^tff |^.  C. 


Peak. 
Barnard, 
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Are  you  puxzUd  by  any  ^ptesHon  in  Enghuermtr  or  the  Mechanic  Arts?  Put  the  question  into  writing:  and  mafl 
it  to  the  Consulting  Department.  TECHNICAL  WORLD  MA  GAZINE,  We  have  made  arrangements  to  have  alt 
such  questions  answered  by  a  staff  of  consulting  engituers  and  other  experts  whose  services  have  been  specially 
enlisted  for  thcU  purpose.  If  the  question  ashed  is  of  general  interest,  the  answer  will  be  published  in  the  magazine. 
If  of  personal  interest  only,  the  emswers  will  be  sent  by  mail,  provided  a  stamped  and  addressed  envelope  is  enclosed 
with  the  question.  Requests  for  information  as  to  where  desired  articles  can  be  purchased  will  also  be  cheerfully 
answered. 


Method  of  Testing 
Cement. 


To  Test  Cement 

Describe  a  simple  method  of  testing  cement. 
—N,  R,  S, 

There  are  a  large  number  of  testing 
machines  for  cement  in  use  at  the  present 
time,  but  practically  ail  of  them  are  ex- 
pensive. A  cheap  home-made  testing 
machine  may  be 
made  by  any  or- 
dinary mechanic 
at  small  expense, 
as  shown  in  the 
cut.  Counterpoise 
a  wooden  lever 
10  feet  long  20 
inches  from  one  end  between  two 
broad  uprights  and  working  on  a  hori- 
zontal pin.  The  top  of  the  arm  is  to 
be  grooved  so  that  a  wheel  supporting 
the  weight  W  can  roll  ^  back  and 
forth.  Mark  on  the  surface  of  the 
lever  the  distance  from  the  fulcrum  in 
feet  and  inches  and  also  the  correspond- 
ing effect  of  the  weight  at  each  point. 
Clamps  of  wood  should  be  fastened  on 
clevis  points  to  the  lever  arm  and  bed 
plate  respectively,  and  afe  for  holding 
the  briquette  in  suspension  from  the 
short  arm  18  inches  from  the  fulcrum. 
The  pinholes  should  be  reinforced  by 
iron  wires  and  an  iron  pin  should  be 
used.  Extra  weight  can  be  hung  on 
the  end  of  the  arm  where  great  stress 
occurs.  Start  at  zero  when  applying 
the  load  to  briquette  and  increase  regu- 
larly at  about  the  rate  of  200  pounds  per 
minute,  for  natural  cements  and  mortar, 
and  double  this  amount  for  neat  Port- 


land cement.  With  this  machine  pres- 
sures of  about  3,000  pounds  have  been 
developed.  A  rough  and  simple  test 
may  be  made  by  hanging  a  bucket  from 
a  clamp"  on  the  under  side  of  a  briquette, 
the  upper  clamp  being  suspended  from  a 
beam,  and  then  run  sand  into  the  bucket 
until  the  briquette  breaks  and  then  weigh 
the  sand.  ^ 

Vaporizer  for  Automobile 

What  is  the  simplest  form  of  vaporizer  for 
use  on  an  automobile? — E,  T,  D, 

There  is  no  simpler  form  than  the  one 
shown  in  the  cut.  It  consists  of  nothing 
more  than  a  special  check  valve  in  the 
seat  of  which  a  small  opening  fitted  with 
a  small  needle  valve  has  been  made.  The 
air  enters  at  the  top  and  the  suction  of 
the  engine  opens  the  check  valve,  thus 
causing  the  gasoline  to  flow.  A  slight 
suction  is  produced  on  the  gasoline  by  the 
draft  of  air  entering  and  the  gasoline 
spreads  over  the  copical  surface  of  the 
valve  and  becomes  well  mixed  with  the 
air.  One  of  the  important  points  is  to  get 
the  needle  valve  as  close  to  the  opening 
as  possible.  This 
will  cause  the 
draft  to  be  Beyond 
the  needle  valve 
and  not  from  a 
small  reservoir  of 
gasoline.  This  is 
especially  impor- 
tant in  cases  where 
the  load  is  likely 
to  be  suddenly 
changed. 


.\N  Auto  Vafori; 
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To  Read  a  Micrometer 

Explain  the  operation  of  a  micrometer  and 
how  it  is  read— W^.  L,  E, 

The  cut  shows  the  usual  form  of  a 
micrometer,  the  parts  of  which  are  as 
follows:  A — frame,  B— ^nvil,  C — ^spin- 
dle,  D — sleeve,  E — thimble.:  The  spindle 
IS  attached  to  the  thimble  at  the  point  H, 
and  the  part  of  the  spindle  which  is  con- 
cealed within  the  sleeve  and  thimble  is 
cut  to  fit  a  nut  in  the  frame.  Now,  hold- 
ing the  frame  stationary,  the  thimble  is 
revolved  by  the 
thumb  and  finger 
and  the  spindle 
being  attached  to 
the  thimble  re- 
volves with  it  and 
A  Form  of  Micrombtkr.  moves  through  the 
nut  in  the  frame, 
approaching  or  xeceding  from  the  anvil. 
The  article  to  be  measured  is  placed 
between  the  anvil  and  the  spindle 
and  measured  on  the  opening  be- 
tween the  anvil  and  the  spindle,  as 
shown  by  the  lines  and  figures  on  the 
sleeve  and  thimble.  The  pitch  of  the 
screw  thread  on  the  concealed  part  of 
the  spindle  is  40  to  1".  One  complete 
revolution  of  the  spindle,  therefore, 
moves  it  longitudinally  1/40  of  an  inch 
which  equals  twenty-five  thousandths  of 
an  inch.  The  sleeve  is  marked  with  40 
lines  to  the  inch  according  to  the  number 
of  threads  on  the  spindle.  When  the 
micrometer  is  closed  the  beveled  edge  of 
the  thimble  coincides  with  the  line 
marked  zero  on  the  sleeve  and  the  zero 
line  on  the  thimble  agrees  with  the  hori- 
zontal line  on  the  sleeve.  Open  the  mi- 
crometer by  revolving  the  thimble  one 
full  revolution  or  until  the  zero  line  on 
the  thimble  again  coincides  with  the 
horizontal  line  on  the  sleeve.  The  dis- 
tance between  the  anvil  and  spindle  is 
then  1/40  or  .025  of  an  inch  and  the 
beveled  edge  of  the  thimble  will  coincide 
with  the  second  vertical  line  on  the 
sleeve.  Each  vertical  line  on  the  sleeve 
indicates  a  distance  of  1/40  of  an  inch. 
Every  fourth  line  is  made  longer  than 
the  others  and  is  numbered  0,  1,  2,  3, 
etc.  Each  numbered  line  indicates  a  dis- 
tance of  four  times  1/40  of  an  inch  or 
1/10  of  an  inch.  The  beveled  edge  of 
the  thimble  is  marked  in  25  divisions  and 


every  fifth  line  is  numbered  from  zero 
to  25.  Rotate  the  thimble  from  one  of 
these  marks  to  the  next,  moving  the 
thimble  longitudinally  1/25  o£  twenty-  - 
five  thousandths  or  one  thousandth  of 
an  inch.  Rotate  it  to  the  division  indi- 
cating two-thousandths,  etc.  Twenty- 
five  divisions  will  indicate  a  complete 
revolution  or  1/40  of  an  inch.  The 
method  of  reading  a  micrometer  is, 
tlierefore,  to  multiply  the  number  of  ver- 
tical divisions  visible  on  the  sleeve  by  25 
and  add  the  number  of  divisions  on  the 
bevel  of  the  thimble  from  zero  to  the 
line  which  coincides  with  the  horizontal 
line  on  the  sleeve.  For  example,  in  the 
cut  7  divisions  are  visible  on  the  sleeve. 
Multiply  this  number  by  25  and  add  the 
number  of  divisions  shown  in  the  thim- 
ble which  is  3.  This  will  give  7  X  25 
which  equals  175.  175  plus  3  =  178. 
The  micrometer  is  open  one  hundred, 
seventy-eight  thousandths. 


To  Remove  Wrinkles  from  Drawing 
Paper 

In  what  way  can  wrinkles  be  taken  out  of 
drawing  paper  in  order  to  make  it  lay  smooth 
on  the  drawing  board? — T".  H.  F, 

The  drawing  paper  should  be 
stretched  tight  on  the  drawing  board 
and  a  good  method  to  use  is  as  follows : 
cut  a  small  square  half-inch  section  from 
each  comer  of  the  drawing  paper  and 
then  turn  upright  a  half-inch  border, 
giving  a  sort  of  pan  effect,  as  shown 
in  the  figure.  Sponge  water  over  the 
sheet  carefully,  keeping  the  upright  bor- 
der as  dry  as  possible.  Apply  paste  on 
the  outside  of  the  upright  border  and 
then  paste  this  border  carefully  down  on 
the  drawing 
board,  one  edge 
at  a  time,  and 
using  some  lateral 
pressure  in  order 
to  stretch  the 
damp  part  as 
Stand   the  board 


Board  to  Stretch  Draw- 
ing Paper. 


much     as     possible. 

aside  and  allow  the 
paper  to  thoroughly  dry.  You  will  then 
find  it  to  be  stretched  perfectly  tight 
and  ready  for  work.  After  the  drawing 
has  been  completed  it  can  be  cut  out  by 
the  use  of  a  sharp  penknife  and  a 
straight  edge.  The  border  remaining 
on  the  board  can  then  be  scraped  off. 
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To  Harden  Steel  Balls 

Is  there  any  kind  of  machinery  in  operation 
by  means  of  which  steel  balls  can  be  hardened 
very  uniformly?     If  so,  please  give  descrip- 
•  tion  of  apparatus. — N.  A.  T, 

For  the  so-called  rotary  annealing  and 
hardening  furnace  it  is  claimed  by  the 
manufacturers  that  a  uniformly  heated 
and  clean  product  results. 

A  cylindrical  furnace  with  a  smooth 
fire  tile  lining  of  helical  form,  fired  in- 
ternally with  oil  or  gas  fuel,  rotates  at 
certain  fixed  speeds  and  charges  and  dis- 
charges automatically.  The  only  human 
parts  of  the  operation  are  the  firing  and 
the  feeding.  Both  are  easy.  Oil  or  gas 
fuel  requires  observation  rather  than 
labor.    The  feeding  is  mechanical  rather 


Method  op  Hardening  Steel  Balls. 

than  manual.  A  pyrometer  tells  the  de- 
gree of  heat ;  a  speed  regulator  fixes  the 
time  of  exposure.  The  material  is 
charged  into  the  hopper  in  bulk  and  is 
conveyed  through  the  furnace  automat- 
ically to  the  discharge  end,  where  it 
reaches  its  ultimate  temperature.'  The 
material  is  brought  up  to  the  desired 
temperature  gradually  so  as  to  afford 
time  for  the  heat  to  penetrate  its  mass 
without  overheating  its  surface  parts. 

If  the  furnace  is  to  be  used  for  hard- 
ening, a  quenching  tank  is  fitted  below 
the  discharge  spout,  the  tank  containing 
a  conveyor  driven  from  the  furnace 
drive,  so  that  as  the  material  is  dis- 
charged from  the  furnace  into  the  hard- 
ening bath  it  is  caught  on  the  conveyor, 
brought  out  and  discharged  over  the  end 
of  the  tank  into  a  truck  or  wheelbarrow. 

The  furnace  body  consists  of  a  cyl- 
indrical steel  shell  with  one  longitudinal 
seam,  and  with  steel  flanges  at  each  end, 
to  which  are  bolted  the  flanged  cast  iron 
end  pieces.  The  casting  on  the  dis- 
charge end  has  an  opening  through  the 


axis  for  the  introduction  of  the  fuel 
from  the  burner  and  for  the  admission 
of  air  for  combustion,  which  is  regulated 
by  a  revolving  damper.  All  other  de- 
tails are  easy  to  understand  from  the 
accompanying  sketch. 

The  lining  of  the  furnace  is  one  of  its 
chief  features.  It  is  helical  in  form, 
made  of  speciial  hard  smooth  fire  tiles  of 
simple  design.  The  furnace  may  be 
driven  either  by  a  pulley  or  sprocket 
wheel  from  a  variable  speed  counter- 
shaft. 

The  speed  may  be  varied  according  to 
the  kind,  shape,  and  quantity  of  material 
being  heated  and  is  under  control.  Or- 
dinarily, from  one  to  three  revolutions  of 
the  furnace  per  minute  is  the  practice, 
and  the  time  of  travel  of  material 
through  the  furnace  from  3  to  10  min- 
utes. 

The  furnace  is  intended  to  handle, 
either  for  annealing,  hardening,  or  tem- 
pering, all  small  pieces  of  like  dimen- 
sions in  either  brass,  copper,  steel,  or 
other  metals,  such  as  cartridge  shells, 
eyelets,  buttons,  caps,  steel  balls,  tacks, 
screws,  rivets,  rings,  springs,  nuts.,  etc., 
in  fact,  any  small  pieces  which  will 
travel  freely  and  pass  through  openings 
without  shocking. 


To  Blue  Steel  Screws 

How  can  I  blue  steel  screws? — N.  F.  A, 

First  see  that  your  screws  are  made 
of  steel,  and  not  iron.  Next  smear  them 
over  with  a  little  common  soap— this 
prevents  their  scaling — ^and  make  them  a 
dull  red  heat,  and  quench  in  water.  Then 
if  you  have  a  screw-head  tool,  such  as 
watchmakers  use,  put  them  into  that  and 
with  a  piece  of  stone  first,  and  after- 
wards crocus,  bring  the  head  up  to  a 
polish.  Finish  off  with  rouge  on  a  buff, 
and  see  that  there  is  no  grease  left  on 
them.  Now  take  a  piece  of  thin  brass, 
make  some  holes,  into  which  drop  the 
screws,  say  half  a  dozen,  and  hold  them 
over  a  lamp,  watching  the  color  as  it 
turns  from  yellow  to  purple,  and  then  to 
blue.  The  finest  blue  is  just  before  it 
turns  to  a  slate  color.  They  must  be 
heated  very  gradually  or  you  will  not  be 
able  to  stop  the  color  turning  in  time.^ 
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Protector  for  Autoists. 

Self-Cleaning  Protector  for  Autoists 

I  have  read  somewhere  recently  of  a  self- 
cleaning  protector  for  chauffeurs  and  motor- 
men.  Do  you  know  of  such  an  invention? — 
C  M,  E. 

A  device  has  recently  been  perfected 
which  makes  possible  to  keep  continually 
transparent  the  window  or  strip  of  cel- 
luloid in  the  curtain  affording  protection 
to  the  chauffeur.  In  a  heavy  snow  or 
rain  storm  this  window  is  often  in  a 
few  minutes  rendered  opaque,  which 
the  invention  obviates  by  substituting 
for  the  stationary  window  an  endless 
strip  of  celluloid,  or  some  other  suitable 
material,  which  is  kept  revolving  on  roll- 
ers above  and  below  and  at  the  same  time 
is  pressed  against  a  brush  which  removes 
the  particles  of  snow,  etc.,  that  obstruct 
the  vision.  The  power  for  keeping  this 
strip  in  motion  is  derived  from  the 
engine. 

In  the  accompanying  drawing  c  repre- 
sents the  endless  strip  of  celluloid,  a  and 
b  the  respective  rollers  and  the  pulley  at 
the  lower  right-hand  corner  to  receive 
the  power  from  the  engine,  d  is  the 
brush.  ^ 

What  Heat  and  Cold  Are 

Can  you  give  an  exact  definition  of  "heat" 
and  "cold?"— 5".  P.  J. 

Heat  and  cold  are  merely  relative 
terms,  referring  in  ordinary  life  to  the 
sensation  of  the  human  body.  Tem- 
peratures below  the  temperature  of  our 
body  we  call  "cold"  and  temperatures 
higher,  "hot." 

In  science  this  definition  does  not  hold. 
The  relative  motion  of  the  molecules  of 
any  body  is  creating  heat  and  the  theory 


is  that  down  to  about  492  degrees  Fah- 
renheit   below    the    freezing     point    of 
water  a  perceptible  motion  of  the  mole- 
cules is  present.    Bdow  this  temperature, 
we  have  rest,  the  real  cold  beg^ins. 

To  illustrate  the  meaning^:  the  house- 
holder who  pays  the  ice  trust  an  exor- 
bitant number  of  dollars  every  year  to 
keep  his  refrigerator  cold  will  probablj 
smile  when  you  talk  to  him  about  the 
hotness  of  ice.  As  a  matter  of  fact, 
however,  ice  is  a  hot  substance,  averag- 
ing 492  degrees  absolute.  In  setting  a 
pail  of  liquid  air  on  a  cake  of  ice,  it  will 
boil  away.  Ice  is  red-hot  compared  with 
liquid  air,  and  the  temperature  of  the 
electric  furnace  chilly  against  the  tem- 
perature on  the  sun. 


A  Draft  Gauge  for  Boilers 

Please  give  details  of  the  construction  of  a 
draft  gauge  for  boilers,  and  how  to  connect 
it— A'.  P.  B. 

A  gauge  consists  of  a  frame,  gauge 
glass,  level  glass  and  a  vent  plug.  The 
frame  of  a  1"  gauge  is  about  4"  wide,  T 
deep  and  13"  long.  The  scale  has  10 
graduations  to  the  inch.  The  arrange- 
ments of  the  parts  are  clearly  shown  on 
the  accompanying  sketch.  Fasten  the 
gauge  so  that  the  air  bubble  in  the  level 
glass  stands  central  between  the  marks. 
For  brick  walls  of  buildings  and  boiler 
settings,  nail  a  board  to  the  wall  to 
which  fasten  the  gauge,  driving  the 
nails  in  the  vertical  seams  of  the  mortar- 
On  boiler  fronts,  unless  cool,  the  gauge 
should  not  be  mounted. 

Where  the  fronts  are  cool  and  where 
the  gauges  are  attached  permanently,  as 


A  Draught  Gauge  for  Boilbrs. 

an  additional  protection  against  over- 
heating of  the  oil  and  the  liquid  in  the 
level  glass,  the  gauge  should  be  set  away 
from  the  front  by  means  of  the  draft 
gauge  brackets,  allowing  air  to  circu- 
late back  of  the  gauge.  For  portable 
use,  quick  adjustment,  drill  a  hole  in 
about  the  center  of  gravity  of  the  gauge, 
using  one  screw,  which  if  screwed  in 
firmly  will  hold  the  gauge  in  position. 
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RAILLESS  MOUNTAIN  TRACK 


By  ARTHUR  GARDEN 


INGINEERS  are  busy 
at  work  in  the  moun- 
tains of  Switzerland, 
that  Eldorado  of  tour- 
ists, where  many  of  the 
most  fearful  peaks,  the 
ascent  of  which  for- 
merly required  a  con- 
siderable amount  of  skill  and  courage,  in 
addition  to  a  not  immaterial  outlay,  are  at 
present  accessible  at  a  trifling  cost  to  the 
traveler.  Though  some  of  the  most  en- 
thusiastic alpinists  may 
look  with  anger  at  the  in- 
vasion into  their  realm  of 
steam,  steel  and  electricity, 
this  conquest  of  the  ex- 
treme heights  should  be 
heartily  welcomed  by  the 
real  lovers  of  mountain 
scenery,  both  in  their  in- 
terests and  in  those  of  a 
wider  circle  of  tourists. 

Though  of  relatively 
modest  dimensions,  the 
railless  track  which  has 
been  recently  installed  on 
the  Wetterhorn  deserves  a 
more  than  passing  interest 
because  of  the  novelty  of 
its  system  which  allows,  at 
a  comparatively  low  cost  of 
installation,  readily  to  deal 
with  most  considerable 
level  differences  between 
two  points  to  be  closed  up 
to  railway  traffic. 

Its  construction  is  due  to 
a  suggestion  by  the  late 
Mr.  Feldmann  of  Cologne, 
under  whose  supervision 
the  Elberfeld-Barmen  sus- 
pended railway  had  been 
constructed.  This  engineer 
soon  conceived  the  idea  of 
replacing  the  track  resting 
on  a  substantial  iron  struc- 


ture, by  a  wire-rope  system,  thus  allow- 
ing considerable  heights  to  be  negotiated 
without  any  abutments  between  ter- 
minals and  substituting  for  a  viaduct- 
suspended  railway,  a  wire-rope  suspend- 
ed railway.  He,  however,  experienced 
considerable  difficulty  in  obtaining  sup- 
port for  his  idea,  until  Messrs.  von  Roll 
of  Berne  agreed  to  take  up  his  plans. 

The  scheme  designed  by  Feldmann, 
like  the  familiar  wire-rope  railway,  com- 
prises two  vehicles  which,  however,  are 


Two  Cars  Bearing  Their  Passengers  Above  the  Mountaint 
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connected  by  two  traction  cables  instead 
of  by  a  single  cable.  Whenever  one  of 
these  vehicles  rises,  the  other  descends, 
both  maintaining  their  mutual  equilib- 
rium. The  traction  cables  are  conveyed 
over  the  driving  pulleys  of  a  capstan, 
generating  the  traveling  motion.  The 
cars  are  running  on  what  is  called  sup- 
porting cables  fixed  to  the  upper  and 
lower  terminals  respectively  of  the  line, 
the  former  being  immovable  and  the  lat- 
ter susceptible  of  displacement. 

Each  car  is  running  on  two  sucl^  sup- 
porting cables  which  in  opposition  to  pre- 
vious schemes,  are  designed  below  one 
another.  This  ensures  a  far  greater  sta- 
bility to  the  cars. 

At  the  lower  movable  end,  the  support- 
ing cables  run  into  a  pit  where  a  suspend- 
ed weight  keeps  the  cable  tension  con- 
stant. The  weight  is  susceptible  of  rising 
and  descending  in  the  pit  and  allows  the 
supporting  ropes  under  variable  loads  on 
the  car  to  take  up  such  positions  as  will 
keep  the  terminal  tension  of  the  support- 
ing ropes  constant.  It  may  be  said  that 
those  arrangements  have  given  excellent 
results  in  actual  practice,  coming  up  to 
any  hopes  attached  to  them. 


In  addition  to  comprehensive  safety 
devices,  the  cars  themselves  are  provided 
with  sufficient  safeguards.  Their  safety 
brakes,  in  the  absence  of  other  suitable 
organs,  could  be  made  to  act  only  on  the 
traction  ropes. 

The  level  distance  between  the  ter- 
minals of  the  line  is  420  meters  while  the 
horizontal  distance  is  365  meters. 

The  supporting  cables  are  made  of 
steel  and  are  conveniently  enclosed  so  as 
to  be  protected  against  moisture.  A  re- 
markable feature  is  the  extraordinary 
stability  of  the  cars  when  under  way,  no 
fluctuations  being  experienced  even  dur- 
ing storms.  Each  car  affords  seating  ac- 
commodation for  eight,  and  standing  ac- 
commodation for  eight  persons. 

In  spite  of  its  daring  design,  this 
scheme  affords  at  least  the  same  amount 
of  safety  as  an  ordinary  railway  and 
accordingly  deserves  the  same  degree  of 
confidence. 

It  is  intended  to  apply  the  same  sys- 
tem to  far  more  extensive  lines,  e.  g.,  the 
upper  section  of  the  Jungfrau  railway 
and  the  contemplated  Mont  Blanc  rail- 
way, thus  opening  up  wonderful  new 
vistas  to  the  tourist. 


FLOATING  DOCK  SHIPS  FOR  SUBMARINES 


By  ADOLPH  GUERNSEY 


I  HE  vessel,  illustrated  in 
the  accompanying  pho- 
tograph, has  recently 
been  constructed  on 
plans  by  Herr  von 
Klitzing  for  the  Ger- 
man naval  harbor  at 
Kiel,  and  is  to  serve 
for  the  rescuing  of  submarines.  Being 
in  itself  a  transportable  dock,  it  consti- 
tutes quite  a  novel  type  of  vessel  and  by 
its  peculiar  shape  represents  a  departure 
in  modem  ship  building. 

As  the  illustrations  show,  it  consists  of 
two  ship-forms,  linked  together  fore  and 
aft  above  the  water  line  by  steel  girders 
made  up  of  angles  and  plates  so  that  a 
torpedo  or  submarine  in  floating  condi- 


tion can  steam  between  the  two  forms. 
When  in  this  position,  the  boat  to  be 
docked  is  lifted  out  of  the  water  by  the 
tackles  and  crane  hooks  and  is  then 
placed  on  beams  turning  on  pivots  which 
can  be  fixed  either  lengthwise  or  trans- 
versely, which  beams  are  swung  undef 
the  dock  vessel  and  fastened  by  hinge$ 
to  one  of  its  inner  sides.  They  are  even- 
tually pulled  up  against  the  other  side  as 
far  as  it  is  advisable  to  raise  the  docked 
vessel.  After  being  repaired,  the  sub- 
marine is  again  lowered  into  the  water. 

The  task  of  designing,  plans  for  this 
salvage  vessel  was  the  more  difficult,  as 
there  was  no  practical  experience  with 
a  similar  vessel  to  fall  back  upon.  Special  * 
interest  attaches  to,|,tBSTO|>^ti^^rrange. 


FLOATING  DOCK  IN  COURSE  OF 


CONSTRUCTIiftte'^'^ed  by  V^OOgle 


SMALL  VESSELS  MAY  PASS  UNDERNEATH. 
Note  the  peculiar  double-ship  coDstniction. 


ments  prcFvided  in  this  remarkable  craft, 
some  of  which  are  mentioned  in  the 
following. 

The  means  of  propulsion  of  the  dock- 
ship  are  particularly  interesting.  In 
fact,  the  German  navy,  in  this  case,  has 
for  the  first  time  dispensed  with  the 
usual  arrangement  of  propeller  engines 
— either  piston  engines  or  turbines — 
using  electric  motors  for  the  operation 
of  the  two  propeller  shafts.  The  power 
plant,  in  accordance  with  the  design  of 
the  vessel  as  a  double-part  structure, 
consists  of  two  identical  installations, 
and  the  two  propellers  are  driven  by 
two  electromotors,  each  of  which  is  oper- 
ated from  a  special  source  of  power. 
However,  the  same  source  of  power  can 
be  as  well  made  to  actuate  both  mojors. 

Each  set  of  the  power  plant  comprises 
a  steam  turbine  which  is  directly  con- 
nected to  a  continuous-current  machine 
excited  by  a  dynamo  mounted  on  the 
same  shaft.  Another  identical  machine 
on  the  same  shaft  serves  for  feeding  the 


propeller  motor,  which  is  started  from 
the  power  plant  or  the  conning  tower 
through  a  device  allowing  the  motors  to 
be  run,  either  both  forward  or  backward, 
or  forward  and  backward  respectively. 
The  boiler  plant  comprises  four  water- 
tube  boilers  designed  on  the  Mehlhorn 
system  in  which  the  heating  gases  and 
boiler  water  are  guided  .approximately 
accordihg  to  the  back-current  system.  A 
double-action  wet-air  pump  with  simplex 
steering  and  a  double-action  dry-air 
pump  are  provided  in  each  engine  room 
for  operating  Jhe  condenser  plant. 

All  the  switches  and  controlling 
mechanisms  for  the  whole  of  the  ma- 
chinery are  operated  from  the  bridge, 
thus  necessitating  no  intercommunication 
between  the  commanding  officer  and  the 
engine  room. 

Owing  to  the  very  satisfactory  results 
of  the  trial  runs  the  construction  of  a 
similar  dockship  of  larger  size  for  the 
other  naval  harbpr  is  said4o  be  con- 
templated. Digitized  by  GOOgle 
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CARTOONS  IN  STONE 

By  O.  H.. SAMPLE 


[  EW  forms  of  decorative 
sculpture  are  more 
quaint  and  interesting 
than  the  old  gargoyles 
and  grotesques  of  the 
ancient  European  ca- 
thedrals, and  modern 
efforts  in  this  form  of 
architectural  decoration  are  so  rare  as  to 
lend  particular  charm  to  the  fine  gro- 
tesques modeled  by  Sculptor  L.  O. 
Lawrie,  assisted  by  Finn  H.  Frolich,  for 
the  new  Cadets'  Barracks  of  the  United 
States  Military  Academy  at  West  Point. 
There  are  fifty-six  of  these  remarkable 
cartoons  in  stone  on  the  exterior  of  the 
structure  designed  in  an  orderly  series 
to  depict  in  humorous  fashion  the  history 
of  militarism  from  the  early  ages  to  the 
present,  and  the  accompanying  photo- 
graphs of  two  of  them  show  a  richness 
and  humor  of  expression  seldom  seen  in 
architectural  decoration. 

They  take  the  form  of  sculptured  car- 
toons of  military  symbolism  or  fanciful 
burlesques  of  the  standard  figures  of  vic- 


tories, soldiers  and  war  heroes  so  ex- 
pressively rendered  that  the  historic 
types  may  readily  be  recognized. 

There  is  the  stealthy  red  man,  bent 
double,  aiming  his  tomahawk  and  steal- 


An  Egyptian  Warrior. 


An  Indian  Bravk  on  the  W^arfath. 

ing  upon  the  unsuspecting  white  man. 
Another  caricature  of  the  Indian  shows  a 
wry-faced  savage  pointing  at  a  canteen 
which  he  supports  on  his  knee. 

The  massive  Egyptian  countenance, 
with  fierce  supercilious  features  and 
finger  pointing  haughtily  at  an  emblem, 
and  the  Roman  warrior,  crouching  be- 
hind his  shield,  wrinkling  his  stem  brows 
at  the  enemy,  are  also  equally  well 
done. 

The  Colonial  hero  is  seen  bending 
double  and  supporting  himself  on  one 
hand,  grasping  a  big  ungainly  pistol  in 
the  other.  The  early  Anglo-Saxon  type 
is  portrayed  in  a  frightened  imp  who 
hides  entirely  behind  his  shield,  his  nose 
barely  protruding  over  the  top,  and  his 
knotted  club  standing  ef^ti^^^o^^ife 
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COMING  OF  THE  COAL  BRIQUET 

By  GUY  ELLIOTT  MITCHELL 


^O  the  traveler  through 
the  great  coal-mining 
regions  of  Pennsyl- 
vania and  West  Vir- 
ginia, familiar  with 
the  huge  piles  of  dis- 
carded coal  dust — 
slack  or  culm,  as  it  is 
called — which  break  the  sky  line  in 
many  directions,  the  estimates  which 
have  been  stated  in  terms  of  milHons  of 
tons  of  burnable  coal  wasted  every  year 
in  this  manner  do  not  appear  excessive, 
nor  do  even  the  statements  that  hun- 
dreds of  millions  of  tons  have  been  so 
wasted  since  the  beginning  of%the  coal 
mining .  industry  in  the  United  States. 
Coal  dust  waste  is  by  no  means  all  visi- 
ble, since  in  the  bituminous  or  soft-coal 
districts  what  would  amount  in  the  ag- 
gregate to.  fair  sized  mountain  chains  of 
unmarketable  "slack*'  has  been  allowed 
to  burn  up  in  order  to  get  rid  of  the  ac- 
cumulations. In  some  instances  the 
piles  have  been  deliberately  fired. 


Future  wastes  of  this  character,  how- 
ever, are  likely  to  diminish  and  in  time 
disappear,  since  the  briqueting  industry 
is  at  last  establishing  a  foothold  in  Amer- 
ica and  recent  government  tests  have 
demonstrated  beyond  question  the  great 
efficiency  of  the  briquet  for  certain  fuel 
needs. 

Briquetting  of  coal-dust  and  lignites 
has  been  carried  on  for  many  years  in 
Europe  and  has  reached  the  highest 
stage  of  development  in  France,  Belgium 
and  Germany,  the  latest  figures  from 
Germany  showing  an  annual  manufac- 
ture of  about  15,000,000  tons  of  briquets 
from  coal-dust  and  waste.  In  the  United 
States  the  industry  has  not  in  the  past 
developed  for  two  reasons:  with  our 
tens  of  millions  of  acres  of  coal  beds, 
from  which  in  most  cases  coal  can  be 
mined  very  -cheaply  it  has  usually  been 
more  economical,  from  the  standpoint  of 
immediate  profit,  to  waste  the  slack  or 
culm  than  to  save  and  market  it  at  the 
additional  cost  of  briquetting^ He  sec- 
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HILL  OF  CULM   AND  INFERIOR  GRADE  COAL. 


ond  reason  for  failure  to  utilize  this 
waste  resource,  which  is  analogous  to 
the  first,  has  been  the  definite  opposition 
shown  by  some  of  the  coal  operators  to 
the  introduction  of  a  manufactured  fuel 
which  would  come  into  competition  with 
the  commercial  output  of  the  coal  mines 
and  constitute  a  disturbing  factor  in  the 
nice  balance  maintained  in  prices  by  the 
mine    owners.      The    first    step  in  the 


Whkrb  Briquets  Are  Moulded. 


7(n 


Utilization  of  mine  waste  has,  however, 
been  taken  by  the  operators  themselves 
and  the  slack  piles  are  no  longer  ruth- 
4essly  fired  and  intentionally  burned  up. 
It  has  been  found  profitable  to  work 
them  over,  screen  out  the  small  coal  and 
use  the  dust  for  filling  in  empty  mine 
chambers.  Even  this  latter  is  most 
wasteful,  involving  the  loss  for  all  time 
of  great  quantities  of  high  grade  carbon. 
This  first  step  toward  making  a  ques- 
tionable use  of  a  valuable  commodity 
might  have  been  the  last,  for  a  long  time 
anyway,  had  not  the  government  investi- 
gations, begun  at  the  St.  Louis  Exposi- 
tion and  continued  since,  stimulated  the 
question  of  briquet  making.  As  the  situ- 
ation stands  today,  the  briquetting  indus- 
try is  on  the  increase,  and  as  the*  su- 
periority of  the  briquet  becomes  ipore 
fully  recognized  the  demand  for  it  will 
force  the  utilization  of  mine  waste.  Dur- 
ing the  last  few  years  a  number  of 
briquetting  plants  have  been  established, 
over  a  dozen  "factories"  being  in  oper- 
ation at  the  present  time.  The  optimistic 
statement. is  now  made  by  Edward  W. 
Parker,  chief  of  the  division  of  Mineral 
Resources  of  the  United  States  Geolog- 
ical Survey,  that  the  preliminary  period 
of  failure  and  discouragement  in  the 
manufacture  and  use  of  briquet  fuel  has 
apparcntlv  pissed  and  that  the  industry 
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will  be  placed  on  a  substantial  footing. 
Certain  it  is  that  if  recent  exhaustive 
tests  of  the  fuels  testing  division  of  the 
Survey  are  to  be  considered,  briquetted 
coal  for  use  at  least  by  railway  locomo- 
tives and  steamships  has  a  great  future. 
Briquets  are  shown  to  have  produced 
greatly  increased  energy  and  under 
forced  draft  proved  themselves  much 
more  nearly  smokeless  than  run-of-mine 


coal  and  the  number  of  miles  run  was 
greater  in  favor  of  the  briquets.  The 
use  of  the  briquets  did  away  with  all 
black  smoke,  no  clinkers  were  formed 
and  the  briquets  burned  completely.  In 
these  tests  172,700  pounds  of  coal  were 
consumed  in  running  10,912  car  miles, 
as  against  161,980  pounds  of  briquets  in 
running  the  greater  number  of  12,896 
^car  miles.   Reduced  to  pounds  consumed 


TWO  TYPES  OF  BRIQUETTING  MACHINES. 
AmericaD  od  rUrht;  German  on  left,  at  United  States  Geological  Survej  fuel  testing  plant.  St«  Lonls. 


coal  of  the  best  quality.  Indeed,  it  has 
been  predicted  that  the  war  vessel  of  the 
future  will  have  its  smoke  problem 
solved  as  effectually  as  has  been  the 
smoke  question  on  the  firing  line  since 
the  introduction  of  smokeless  powder. 

In  sixteen  complete  test  trips  on  the 
Atlantic  Coast  Line  Railroad  with 
briquets  as  against  run-of-mirie  coal,  and 
covering  an  aggregate  of  1,984  miles, 
the  briquets  proved  superior  in  every 
respect.  The  tonnage  of  briquets  con- 
sumed was  less,  as  compared  with  the 


per  car  mile,  the  figures  are  15.8  pounds 
of  coal  for  each  car  mile,  as  against  12.5 
pounds  of  briquets  for  each  car  mile. 
With  briquets  furnished  at  the  same 
price  as  coal,  this  would  mean  a  saving, 
on  the  basis  of  the  estimated  coal  con- 
sumption by  the  railroads  of  the  United 
States,  of  30,000,000  tons  of  coal  an- 
nually. The  greatest  showing  for  the 
briquets,  however,  lay  in  the  fact  that 
it  was  possible  to  get  a  much  hotter  fire 
than  the  highest  limit  of  the  coal,  thus 
enabling  the  trains^.Uj.^r^y^^^pne 


LOCOMOTIVE  RUNNING  AT  HIGH  SPEED.  USING  BRIQUETS. 


than  was  possible  with  coal,  and  in  these 
particular  instances  to  make  up  much 
lost  time.  To  be  able  to  accomplish 
this  or  to  establish  a  faster  schedule,  the 
great  passenger  systems,  as  is  well 
known,  are  willing  to  go  to  almost  any 
expense. 

Other  tests  made  by  the  Geological 
Survey  in  co-operation  with  the  Ches- 
peake  &  Ohio  Railroad  demonstrated 
that  the  briquets  ignited  more  freely 
than  coal,  therefore  firing  up  quicker 
and  making  an  abnormally  hot  fire,  and 
when  the  engine  was  running  at  speed 
emitting  practically  no  smoke.  A  heavy 
fire  could  be  carried  without  danger  of 
clinkering,  few  ashes  were  left  in  the 
fire-box  and  the  cinder  deposit  was  very 
small,  thus  indicating  almost  complete 
combustion.  Still  further  tests  made  in 
co-operation  with  the  Missouri  Pacific, 
the  Michigan  Central,  the  Rock  Island, 
the  Burlington,  and  the  Chicago  and 
Eastern  Illinois  Railroads, — amounting 
to  one  hundred  locomotive  tests, — show 
that  in  nearly  every  instance  the  briquets 
gave  a  higher  efficiency  than  natural 
coal.  For  example,  coal  from  Oklahoma 
gave  a  boiler  efficiency  of  59  per 
cent,  whereas  briquets  made  from  the 
same  coal  gave  an  efficiency  of  65  to  67 
per  cent.  Decrease  in  smoke  density,  the 
elimination  of  clinkers  and  the  apparent 
decrease  in  the  quantity  of  cinders  and 
sparks  are  named  as  the  chief  reasons 
for  this  increased  efficiency. 

W 


Very  exhaustive  tests  were  carried  on 
by  the  Survey  with  a  locomotive 
mounted  at  the  testing  plant  of  the 
Pennsylvania  Railway  Company  at  Al- 
toona.  Pa.,  resulting  in  the  same  story 
favorable  to  the  briquet.  From  these 
tests*  the  following  conclusions  have  been 
published  by  the  government : 

"The  briquets  made  on  the  govern- 
ment machines  have  well  withstood  ex- 
posure to  the  weather  and  have  suffered 
but  little  deterioration  from  handling. 
In  all  classes  of  service  involved  by  the 
experiments  the  use  of  briquets  in  the 
place  of  natural  coal  appears  to  have 
increased  the  evaporative  efficiency  of 
the  boilers  tested.  The  use  of  briquets 
increases  the  facility  with  which  an 
even  fire  over  the  whole  area  of  the 
grate  may  be  maintained.  In  locomotive 
service  the  substitution  of  briquets  for 
coal  has  resulted  in  a  marked  increase 
in  efficiency,  in  an  increase  in  boiler 
capacity,  and  in  a  decrease  in  the  produc- 
tion of  smoke."  It  is  especially  noted 
that  a  careful  firing  of  briquets  at  ter- 
minals is  effective  in  diminishing  the 
amount  of  smoke  produced.  I\or  in- 
stance, in  certain  of  the  tests  the  figures 
show  an  average  density  of  smoke  stated 
for  Coal  at  1.7,  whereas  for  briquets  it 
is  but  .62. 

In  similar  tests  made  on  the  torpedo 
boat  destroyer  Biddle,  a  very  great  in- 
crease in  boiler  capacity  resulted  from 
the    use    of    briquets,    no    such    heat 
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ever  having  been  previously  generated 
through  the  use  of  coal,  the  briquets  con- 
sequently making  possible  a  much  higher 
rate  of  speed  for  the  destroyer.  Never 
before  had  the  Biddle  run  so  fast  as 
during  these  briquet  tests. 

In  Belgium,  the  briquet  is  considered 
a  more  serviceable  form  of  fuel  than 
coal.  On  the  state  railways  natural  coal 
is  used  more  or  less  for  freight  service, 
but  briquets  are  used  exclusively  for 
passenger  service.  In  Germany  it  is 
stated  that  the  briquet  constitutes  a  fuel 
which  can  be  handled  and  stored  with 
greater  facility  and  with  less  loss  than 
natural  coal,  that  the  briquet  is  of  satis- 
factory thermal  value  and  that  its  use 
conserves  the  country's  resources.  In 
France  the  briquet  is  largely  used  and  is 
purchased  by  the  Government  roads 
under  definite  specifications. 

A  feature  of  the  briquetting  industry 
in  this  country  which  has  been  discussed 
with  the  Geological  Survey  experts,  and 
has  been  to  some  extent  tried,  is  the 
utilization  of  the  great  quantities  of  coal 
dust,  by  briquetting,  which  accumulate  in 
the  coal  yards  of  the  large  cities.  The 
cost  of  briquetting  is  in  the  neighborhood 
of  a  dollar  a  ton.  While  this  cost  oper- 
ates to  retard  briquetting  at  the  mines, 
where  in  some  instances  lump  coal  can 
be  produced  for  even  less  than  the  cost 
of  making  briquets,  it  is  a  small  charge 
as  against  the  value  of  coal  at  the  city 
coal  yard.  The  briquetting  of  the  coal 
dust  produced  by  the  handling  of  coal  at 


the  yards  of  the  large  cities  would 
result  in  the  conversion  of  a  good  many 
million  tons  annually  of  nearly  waste 
material  into  a  clean,  free-burning  and 
altogether  high-grade  fuel. 

The  problem  of  economic  briquet 
making  is  not  always  how  to  make  the 
best  possible  briquet;  but  rather  how  to 
utilize  available  materials,  both  coal, 
slack  and  binders.  There  are  various 
grades  of  briquettable  coal  and  many 
kinds  of  binders.  The  cost' of  manufac- 
ture should  be  about  40  cents  per  ton; 
the  cost  of  binding  material  varies  from 
20  cents  to  90  cents  per  ton  of  briquets 
produced.  The  government's  experi- 
ments and  investigations  show  that  when 
plants  are  situated  so  that  it  can  be 
obtained,  the  cheapest  binder  is  the 
heavy  residuum  from  petroleum.  This 
binder  is  available  in  large  quantities  in 
the  southwest,  where  the  oil  has  this 
heavy  asphaltum  base,  and  costs  from 
45  to  60  cents  per  ton  of  briquets  pro- 
duced. 

Second  in  importance  comes  water- 
gas  tar  pitch,  also  a  petroleum  product, 
and  costing  from  50  to  60  cents. 

Third  comes  coal-tar  pitch,  derived 
from  coal  and  therefore  widely  avail- 
able, varying  in  cost  from  65  to  90  cents 
per  ton  of  briquets.  Other  binders  which 
may  compete  under  favorable  local  con- 
ditions are  by-products  from  wood  dis- 
tillation, by-products  from  sugar  fac- 
tories, wax  tailings,  pitch  from  producer 
gas,  magnesia,  starch^igi^^^^aste  sulphite' 
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liquor  from  paper  mills,  the  last  two, 
however,  while  cheap,  not  making 
water-proof  briquets. 

To  find  a  suitable  briquetting  process 
for  American  lignite,  such  as  obtains  in 
Germany,  would  be  a  great  achievement. 
Lignite  is  a  low  g^ade  coal,  the  youngest, 
geologically,  of  the  coals,  anthracite 
being  the  oldest,  and  is  found  over  vast 
areas  of  the  west — ^upwards  of  seventy- 
five  ipillion  acres.  The  Geological  Sur- 
vey has  just  established  a  hhge  machine 
at  Pittsburg  for  experimenting  in  pro- 


but  the  large  blocks  are  cheaper  to  make 
and  are  convenient  for  storage.  The 
French  naval  estimates  show  that  ten  per 
cent  more  in  weight  of  briquets  can  be 
stored  in  a  given  space  than  of  lump 
coal,  and  the  British  Admiralty  reports 
'  give  an  even  higher  percentage. 

The  principal  briquetting  plants  in  the 
United  States  today  are:  one  in  New- 
Jersey,  having  a  capacity  of  100  tons  a 
day;  one  in  New  Yo.rk  with  a  capacity 
of  120  tons  a  day;  two  others  in  New 
York,  with  a  capacity  of  100  tons  a  day 
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ducing  lignite  briquets  by  simple  press- 
ure. It  has  been  demonstrated  that 
lignite  used  in  a  gas  producer  has 
greater  heating  energy  and  value  than 
the  best  Pocahontas  coal  under  an  ordi- 
nary steam  boiler,  so  that  if  the  Pittsburg 
briquetting  experiments  prove  successful 
they  will  open  up  a  great  new  field  in 
the  Dakotas,  Montana,  Wyoming,  and 
Texas,  where  lignites  abound  but  which 
have  heretofore  been  considered  of  little 
and  only  local  value  by  reason  of  the 
tendency  of  this  coal  to  crumble  and 
slack  when  exposed  to  the  air. 

Briquets  vary  in  size  and  shape  from 
those  approximating  an  egg  to  those 
considerably  larger  than  a  common 
brick.     The  small  briquets  burn  better 


each;  a  Philadelphia  plant,  with  a  ca- 
pacity  of  90  tons  a  day;  a  plant  in 
Scranton,  Pennsylvania ;  a  plant  in  Oak- 
land, California,  with  a  capacity  of  85 
tons  a  day;  one  in  Stege,  California — 
which  undertakes  the  manufacture  of 
briquets  from  a  mixture  of  peat  and 
California  crude  petroleum,  and  gives 
promise  of  using  California  oil  as  a 
domestic  fuel — sl  plant  in  Clifton,  Ari- 
zona, with  a  capacity  of  25  tons  a  day ; 
one  in  Del  Ray,  Michigan,  with  a 
capacity  of  from  100  to  150  tons  a  day, 
utilized  for  domestic  fuel  for  Detroit. 
One  recently  organized  company  con- 
templates a  plant  convenient  to  some  of 
the  great  lignite  deposits  in  North  Da- 
kota, with  a  daily  opacity  of  1,000  tons. 
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SWEEPING  BY  ELECTRICITY 

By  K.  H.  HAMILTON 


'  NE  after  another  of  the 
familiar  implements  of 
housekeeping  have  re- 
tired from  active  serv- 
ice, to  take  their  place 
in  the  museum  of  an- 
cient history,  as  new 
devices  presenting  less 
tedious  methods  of  accomplishing  the 
same  things  have  appeared  upon  the 
market. 

Probably  the  most  difficult  utensil  to 
dislodge  from  its  position  in  the  home, 
is  the  broom,  for  the  housewife  is  skepti- 
cal of  new  contrivances  and  the  method 


that  produces  results  she  can  see,  seems 
to  her  by  far  the  more  excellent  one. 
Nevertheless,  as  with  the  rising  of  the 
sun  comes  the  new  day,  so  with  other 
new  methods  of  housekeeping  comes  the 
electric  suction  sweeper  to  supplant  the 
broom. 

The  sweeper  is  a  combination  of  car- 
pet sweeper  and  vacuum  cleaner,  but 
lacks  the  disadvantages  of  either.  It  con- 
sists of  a  revolving  brush-  similar  to  that 
of  the  carpet  sweeper  which  in  passing 
over  the  carpet  thoroughly  separates 
from  it  all  dust  and  dirt,  but  unlike  the 
carpet  sweeper  this  device  does  not  allow 


THE  ELECTRIC  SWEEPER  IN  USE. 
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a  part  of  the  dust  again  to  fall  upon  tlie 
floor,  but  as  soon  as  it  is  once  released 
a  suction  fan  operated  by  an  electric 
motor  whisks  the  dirt  away  to  a  bag 
attached  to  the  back  part  of  the  sweeper. 

As  dust  is  one  of  the  best  known 
vehicles  for  the  spread  of  disease  germs, 
the  carrying  away  of  the  dirt  to  a  place 
where  it  can  not  contaminate  its  sur- 
roundings, is  an  important  feature  and 
should  appeal  strongly  to  everyone. 

A  number  of  attachments  are  provided 
with  the  sweeper  for  the  cleaning  of  por- 


tions of  the  floor  where  the  sweeper 
itself  cannot  be  used,  such  as  underneath 
steam  radiators  and  heavy  furniture,  etc. 
Other  attachments  are  used  for  cleaning 
wall  paper,  upholstered  furniture  and 
the  renovating  of  pillows. 

The  cost  of  operation  is.  but  one  cent 
per  hour,  and  it  seems  probable  that  with 
the  innumerable  advantages  the  suction 
sweeper  possesses  its  popularity  will 
rapidly  increase  until  it  becomes  one  of 
the  familiar  implements  in  every  well 
ordered  house. 


Lost 


There  are  gains  for  all  our  losses, 
There  are  balms  for  all  our  pain; 
But  when  youth,  the  dream,  departs, 
It  takes  something  from  our  hearts, 
And  it  never  comes  again. 

W^e  are  stronger,  and  are  better. 
Under  manhood's  sterner  reign; 
Still  we  feel  that  something  sweet 
Followed  youth  with  flying  feet. 
And  will  never  come  again. 

Something  beautiful  is  vanished, 
And  we  sigh  for  it  in  vain; 
We  behold  it  everywhere. 
On  the  earth  and  in  the  air, 
But  it  never  comes  again. 

—Anon. 
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JAN  I  FOLD  invisible 
rays,  and  especially 
those  of  radium,  are 
receiving  an  ever  in- 
creasing amount  of  at- 
tention on  the  part  of 
scientists  as  well  as 
the  lay  public,  and  the 
very  foundations  of  science  are  under- 
going a  profound  revolution  due  to  the 
discovery  of  so  many  novel  phenomena. 
The  results  of  some  most  remarkable 
experiments  have  been  recently  pre- 
sented by  Major  Darget,  to  the  French 
Academy  of  Sciences.  These  refer  to 
the  investigation  of  a  new  type  of  rays 
which  being  localized  apparently  in  the 
human  brain,  would  constitute  the  first 
external  effect  safely  ascertained  of  men- 
tal activity.  Strange  though  it  may  ap- 
pear to  many  readers,  these  experiments 
would  seem  likely  to  lead  to  a  method  of 
immediately  observing  the  processes 
going  on  in  other  people's  minds. 

His  researches  on  what  he  thinks  to 
be  fluids  given  out  by  living  beings  were 
commenced  as  far  back 
as  thirty  years  ago.  It 
was  not,  however,  be- 
fore 1894  that,  very 
much  to  the  surprise 
of  other  persons  en- 
gaged in  similar  stud- 
ies, he  succeeded  in 
producing  on  photo- 
graphic plates  an  im- 
pression due  to  the 
vital  fluidum.  These 
effects  were  obtained 
in  the  dark  room  on 
plates  immersed  in  the 
developing  bath  and 
submitted  to  the  action 
of  the  fingers,  kept 
either  in  contact  with 
the  plate  or  at  some 
distance. 
The  impression  thus 


obtained  was  quite  well  defined,  forming 
as  it  were  a  radiation  starting  from  the 
finger  tips.  Those  photographs  would 
have  been  accurately  like  those  obtained 
with  light  rays,  but  for  their  being  fre- 
quently colored  a  red,  green  or  yellow 
hue,  according  to  the  subject  and  the 
actual  state  of  his  health. 

While  according  to  those  early  ex- 
periments the  "vital"  fluid  would  thus 
seem  to  act  like  some  special  kind  of 
light,  Darget  soon  inferred  from  certain 
instances  that  this  radiation  must  be  of  a 
rather  different  nature,  being  analogous 
in  its  behaviour  to  that  of  radium, 
Crooke's  bulbs.  X-rays  or  radio-activity. 

If  this  hypothesis  be  true,  the  vital 
fluid,  designated  provisionally  by  the 
name  of  V-rays,  should  traverse  opaque 
bodies  such  as  the  triple  cover  of  black, 
red  and  white  papers  used  to  protect 
photographic  plates. 

This     suggested    an     experiment     in 

which  a  photographic  plate  was  kept  for 

about  an  hour  on  the  forehead  of  a  per- 

,son  when  Darget  was  successful  in  find- 


Photo  Produced  by  Emanation  prom  the  Brain. 
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ing  an  impression  on  the  plate  protected 
by  its  triple  envelope.  In  order,  how- 
ever, to  supplement  this  demonstration, 
he  inserted  below  the  three  covers  a 
paper  printed  on  one  side — the  white 
side  being  in  -contact  with  the  sensitive 
plate — which  gave  a  perfect  photograph 
of  the  print. 

The  experimenter  now  handed  a  num- 
ber  of  packages  contained   in   a  triple 


Another  Print  Obtained  in  Same  Manner  as  the  First. 


cover  a  photographic  plate  and  print,  to 
some  of  his  acquaintances  all  of  whom 
with  some  minor  differences,  obtained 
identical  results.  However,  some  of  his 
subjects  reproduced  the  printed  words 
as  positives  and  some  as  negatives,  while 
with  a  few  individuals,  positive  and 
negative  reproductions  were  obtained  on 
the  same  plate. 

In  order  to  check  those  experiments, 
he  then  exposed  the  same  paper  with  a 
plate  surrounded  by  a  triple  cover  to  the 
full  midday  sun  of  August,  without,  how- 
ever, obtaining  the  slightest  reproduction. 
The  fact  that  the  plate  on  being  developed 
became  blackened  somewhat  more  rap- 
idly, only  showed  that  the  sunlight  hav- 
ing penetrated  the  three  covers,  had  ex- 
erted some  action  on  the  plate.    Nor  was 


he  able  in  the  shade,  after  a  few  hours' 
exposure;  to  obtain  any  reproduction  as 
under  the  personal  influence  of  subjects. 
In  connection  with  these  experiments 
the  gelatine  side  of  the  plate  had  always 
been  turned  towards  the  forehead  of  the 
person.  When,  however,  the  same  ex- 
periments were  repeated  with  the  glass- 
side  of  the  plate  turned  towards  the 
forehead,  the  same  phenomena  of  repro- 
duction were  observed. 
On  a  suggestion  by 
the  celebrated  physi- 
cist. Professor  D'Ar- 
sonval,  Darget  then  in- 
serted metal  films — 
gold,  silver,  tin,  be- 
tween the  forehead  and 
the  plate,  when  the  re- 
productions above  re- 
ferred to  were  replaced 
by  strange  images,  re- 
sembling those  of  elec- 
trical discharges. 

Darget,  as  above 
stated,  ascribes  those 
interesting  phenomena 
to  a  vital  fluidum,  call- 
ing those  rays  "vital*' 
rays  or  rays  of  4ife. 
He  is  inclined  to  think 
that  the  various  parts 
of  the  body  give  out 
those  rays  to  variable 
degrees  of  intensity  and  some  further 
experiments,  the  results  of  which  will 
shortly  be  made  public,  go  to  confirm 
this  hypothesis. 

This  new  radiation  would  thus  con- 
stitute some  agent  inherent  in  living 
bodies,  being  as  it  were  their  immediate 
exterioration.  These  "rays  of  life"  are 
variable  according  to  the  individual,  that 
is,  his  character  as  well  as  his  actual 
state  of  mind  and  health,  thus  being  in- 
timately connected  with  the  very  source 
of  life. 

Darget  thinks  his  rays  to  be  likely  to 
furnish  some  valuable  help  to  medical 
men  in  examining  the  mental  state  of  a 
subject  and  possibly  in  the  diagnosis  of 
certain  maladies.  They  will  be  applied 
experimentally  at  an  early  date. 
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NEW  ARMY  SIGNALING  DISCS 

By  J.  HARTLEY  KNIGHT 

English  Conrospondont.  Technical  World  Magazine. 


lEUT.-COL.  B.  R. 
DIETZ,  of  the  7th 
Dragoon  Guards,  who 
is  now  in  Egypt,  has 
invented  a  disc  signal- 
ing apparatus  which 
has  attracted  consider- 
able attention  in  the 
It  is  not  claimed  for  the 
invention  that  it  will  supersede  either 
the  telephone  or  heliograph,  but  that  it 
is  a  useful  adjunct  to  both  and  will  prove 
invaluable  at  times  in  the  infantry-firing 
line  and  to  the  artillery,  where  it  may 
not  be  found  possible  to  use  either  tele- 
phone, heliograph  or  flags.  The  ap- 
paratus consists  of  a  disc — about  twelve 
inches  in  diameter — with  a  handle  to  it. 


British  army. 


On  the  disc  is  a  semi-circular  flap,  which 
works  on  a  spindle.  The  spindle  is 
worked  by  a  bolt  action,  so  as  to  display 
a  whole  white  or  a  whole  black  disc  at 
the  operator's  will.  The  longs  and  shorts 
of  the  Morse  code  are  made  readable  by 
changing  from  white  to  black,  and  zncc 
versa;  the  white  disc  being  displayed 
like  the  reflection  of  the  sun  in  the  mir- 
ror of  the  heliograph.  Should  the  op- 
erator be  signaling  with  a  light  back- 
ground, such  as  the  whitewashed  wall 
of  a  farm  house  or  a  sky  line,  he  can 
signal  from  black  to  white,  or,  in  other 
words,  the  black  face  of  the  disc  would 
take  the  place  of  the  white.  The  reverse 
side  of  the  disc — that  is  to  say,  the  side 
which,   is    held    towards  the  enemy — is 
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painted  or  splashed  with  "invisible" 
colors  and  it  is  impossible  to  discern 
this  side  of  the  disc  at  fifty  yards  in 
grass,  crops,  roots,  scrubs  or  among 
rocks,  as  long  as  it  is  held  steady.  The 
black  and  white  side  of  the  disc  when 
the  flap  is  being  worked  rapidly  by  the 
bolt,  is  very  visible  at  long  range.  The 
constant  change  from  black  to  white 
gives  the  movement,  and  the  white  does 
not  mingle  with  the  background.  The 
disc  is  no  larger  than  an  ordinary  soup 
plate,  but  can  be  read  at  a  surprising  dis- 
tance with  the  naked  eye,  given  good 
weather  conditions.  Under  normal  con- 
ditions it  can  nearly  always  be  read  at 
2,000  yards  with  the  naked  eye,  and  has 
been  so  read  at  over  3,000  yards.  With 
a  service  telescope  in  England  the  disc 
has  been  read  at  a  distance  of  6,000 
yards.  The  picture  of  the  two  men 
shows  how  the  disc  may  be  used  lying 
down  and  also  the  contrast  when  the 
flap  is  turned  so  as  to  show  either  a 
whole  black  or  white  disc;  it  also  gives 
an  idea  of  the  invisibility  at  short  range 
of  the  side  which  is  intended  to  be 
held  towards  the  enemy. 

Lieut.-Col.  Dietz  has  also  patented 
an  invention  for  signaling  at  night 
by     means     of     an     oval     aluminum 


disc,  the  handle  of  which  is  hollow  and 
contains,  coiled  up,  about  two  and  one- 
half  yards  of  ordinary  slow  match — suf- 
ficient to  keep  burning  from  six  to 
'seven  hours.  The  apparatus  is  so  con- 
trived that  the  burning  end  of  the  match 
is  always  kept  in  the  center  of  the  disc 
behind  which  is  a  small  reflector.  The 
match  when  burning  shows  a  red  cone, 
which  in  the  dark  looks  exactly  like  a 
large  burning  cigar  end.  The  darker 
the  night  the  better  it  shows  and  it  can 
be  seen  and  read  at  a  distance  of  about 
200  yards.  A  secret  code  can  easily  be 
adapted  for  this  mode  of  signaling.  An 
indicating  disc,  which  is  intended  to  take 
the  place  of  flags  in  the  firing  line,  has 
also  been  patented  by  the  same  inventor. 
It  consists  of  a  canvas  disc  three  feet  in 
diameter,  and  is  spread  by  means  of  two 
pieces  of  wire,  which  meet  at  the  top  of 
the  pole  and  work  on  a  pin  through  a 
notch  in  an  aluminum  ferrule.  The  can- 
vas disc  is  so  arranged  that  the  device 
on  the  white  ground  can  be  changed 
from  time  to  time.  Thus  the  black 
bullseye  may  denote  the  1st  Infantry 
Brigade,  while  a  disc  with  a  black  cross 
might  denote  the  2nd  Infantry  Brigade, 
and  so  on,  giving  an  identifying  device 
in  each  signal  displayed. 
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The  railroad  president  to-day  spends 
the  greater  portion  of  the  summer  at  his 
country  home  renewing  his  energy.  He 
keeps  in  touch  with  his  railroad  system 
over  the  telephone. 

He  may  be  one  hundred  miles  or  more 
away  from  headquarters,  yet  his  office  and 
the  principal  business  centers  of  the  coun- 
try are  within  talking  distance. 

He  is  notified  immediately  when  any- 
thing important  occurs;  his  advice  and 
direction  are  asked  and  given  over  the 
telephone;  the  machinery  of  the  road  goes 
on. 

Each  day,  at  the  noon  hour  or  in  the 
early  morning  or  late  afternoon,  he  con- 
ducts his  business  over  the  long  distance 
line. 


,   LONG 

DISTANCE 
TELEPHONE 


if 


He  is  in  touch  with  his  world. 

Through  the  day  he  has  been  renewing 
his  energy — sailing,  driving,  or  playing 
golf— making  himself  more  fit  for  the  busier 
season  and  able  at  all  times  to  handle  a 
larger  system  and  a  larger  volume  of  busi- 
ness than  the  railroad  president  of  two 
decades  ago. 

This  is  simply  an  illustration  which  ap* 
plies  to  every  busy  man,  whether  he  be 
railroad  president,  merchant,  manufacturer 
or  professional  man. 

It  shows  the  importance  of  universal 
service,  which  is  the  constant  aim  of  the 
Associated  Bell  Companies — of  one  system, 
extending  to  ev^ry  nook  and  comer  of  the 
United  States,  keeping  all  localities  within 
speakiig  distance  of  one  another. 


Long  DUtance  Bell  Service  is  wmivereal  in  two  ways — 
in  ite  extension  to  all  localities  and  in  its  application 
to  all  human  activities.  Whatever  your  interests,  it 
will  advance  them  economically,  certainly,  constantly. 

The  American  Telephone  and  Telegraph  G>mpany 
And  Associated  G>mpanies 

One  Policy,    One  System,    Universal  Service 
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for  the  ambitious  man  to  obtain  a  technical  educa- 
tion without  leaving  home  or  giving  up  his  work. 
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of  CoiieipodiicDce  Counet.  Hiu  Kt  of  booki  fi&i  uoie  up^lo^^alei  kcoiraftc  uoacy-uTu^  infonnetkNi  on  Re- 
loforced  Giaoete,  IrrigAtioit  A£id  Watet  Powei  Devebpm^it  \hva  unj  other  umlhi  tet  of  booLi.  Alio  et^i^mha 
complete  and  authorilAUve  bFoimalioa  oa  Steel  G>iulnijCtioai  RAilroBti  EngLDeeniig,  Coit  AnalyiU,  Bndfte  AdaJtsii 
and  Deitgo,  Highway  CoaftiucLioo^  Sewcn  and  Dtamip  aod  Suikatiofi,  m  fact  k  coven  tlioiougktj  eroy  bciaeb 
of  Civil  ExigiiKeDiig,  big  ot  little. 

Juil  to  mlioduoe  our  metKodi  ol  Cort&poadtaix  Study,  we  are  ofenog  t&eie  !xx>k«  at  a  ^jedal 
$24.00,  payable  $2.00  doivQ  and  $2,00  a  mooth.    The  leguki  ptke  u  $4d.O0,     If  ibe  book* 
what  you  want,  tetum  ibem  at  oui  expeose.     We  will  pay  tiampoftatioQ  charges  both  wa^i. 


of  Civii  lin. 

r.Dit«iDir  (pr 

T.W.ftfrOM 
I  wQl  lend  . 
iB    S    driyl    and  f2 


IMPORTANT    SUBJECTS    COVERED 

Plaoe  Soi^erbif — Blechaolcil  Drawtnc — Plottlof  add  Topoerapfar — RaUroad  EnrlBe«riAc — 

Slatlca-Stren^  olMatedala— Roof  Tru64««  and  UUI  Bultdiiic  GoaatmcttdD— Coat  AjtaJ* 

Tsla  to  ReladoQ  to  KaelneeiinE — HaaoDry  and  Reinforced  Concrete — Sted  Conatructloa^ 

Practical  Problem)  la  Conttructlon  — Bridge  Eorlneerinff  — Highway  Coaatnictlon  — 

fiydrauUcs  — Water  Supply  —  Irrigation  En^flneerinr— Water  Power  Devetopracnt  — 


Seweri  and  Drains— House  DraLoate  and  Sanitation— River  and  HarN>rIiuproveinenta. 


OCCUFATIOW. 


Order  promplly  wtd  w*  wSi  iadiidie  FREE  for  eae  yaar  $*  a  Moathly  n\ 

TECHNICAL  WORLD  MAGAZINE 

a  lirt.  up'-lo-ihe-^mumie,  cldll4t'And^ft..hiJF  ttPOthly,  crowdwj  wjdi  tpecIU  vtid^  on  ilw 
moit  ttccnl  appIicmliDDf  of  iK?  principln  covered  in  the  Crclopcdia;  ipleodkDy  ilhiitt«|«| 
with  tooftn  dI  tpedal  phoUp^rapb. 

AMERICAN  SCHOOL  OF  CORRESPONDENCE 

CHICAGO,  U.  S.  A. 


//  the  Technical  World  Magazine  is  mentioned  we  guarantee  the  reltabuttyof  our  advertisers. 


TECHNICAL   WORLD  MAGAZINE 


Let  Pope  Cigar  Sellers  Make 
You  Big  Profits 

Of  all  the  commodities  that  permit  of  automatic  merchandising  none  can  compare  with  five-cent 
and  ten.-cent  cigars  in  quantity  sold,  in  steady  daily  demand,  or  in  big  profits.  No  one  has  ever 
been  able  to  make  an  Automatic  Cigar  Selling  Machine  that  was  mechanically  or  commercially 
practical  until  we  perfected  the  Pope  Automatic  Machine. 

Every  time  you  drop  a  nickel  or  a  dime  in  the  slot  the  machine  automatically  takes  a  dgar  from 
the  original  box  and  deposits  it  in  your  hand. 


We  control  and  make  the  only  Automatic  Cigar 

Selling  Machine  in  the  world.     That  means  a 

monopoly  of  the  automatic  selling  of  9,000,000,000 

(nine  billion)  cigars  sold  annually  in  the  United 

States,  with  total  profits  of  $200,000,000  at  2  cents 

per  cigar. 

The  monopoly  of  the 

automatic  end  of  the 

cigar  business  is  too 

big  for  us  to  handle 

alone.   The  local  terri- 
tory in  Chicago,  which 

we  reserve  for  our 

company,  is  as  much 

as  we  can  handle. 
We  are  organizing  a 

force  of  operators  to 

install  these  machines 

and   to   control  them 

locally  in  other  cities 

and  states.      It  takes 

big  men  with  brains 

and  push    to   carry 

out  our  plans.    We 

can't  afford  to  tie  up 

the  territory  to  any  man  who  can  not  develop  its 

possibilities. 

We  sell  no  patent  rights — no  stock  in  our  com- 
pany.    We  furnish  you  the  machines  and  show 

how  to  operate  tiiem  to  attract  your  share  of  the 

millions  of  nickles,  dimes  and  quarters  that  flow 

in  a  constant  stream  into  the  cigar  business  each 

year. 

Big  fortunes  are  made  from  chewing  gum  ma-  

chines  that  attract  mere  pennies.     If  pennies  make 

fortunes,  then  5,  10  and  25-cent  pieces  will  make  Our  SpCcial  PrODOSltlOn  ''V*' 

bigger  fortunes  from  Pope  Automatic  Cigar  Selling *- *— 

Machines.  Xp  the  risht  man  we  will  make  a  special  offer  that  he  can- 

Compare  the  volume  of  cigar  sales  with  that  of      °°*  *^°''**  *°  ^^^^  ^'-   ^"*®  *o<**y  ^o'  o"""  ^^^  *X.  and  a»k 

any  other  article  sold  or  that  can  be  sold  in  mer-      NLotl^So^'ar.  h^^^^^^  '°°?h^  '°"'  '"""''T' 

,        ,.  ,  ,.  ._  .,,    -  !•  »  negotiations  are  closed  lor  many  Cities— Others  are  pending, 

Chandising  machines.     You  will  then  realize  what       Yours  may  be  taken  unless  you  act  quickly.    Write  at  once. 

POPE  AUTOMATIC  MERCHANDISING  CO.,  Dept  50,  Corn  Exchange  Bank  BMf .,  CHICAGO 


You  jee  ii  Work 
through  the 
Plate  Clou  Ca» 


vastly  greater  possibilities  for  profit  there  are  in 
catering  to  the  millions  of  smokers. 

We  will  give  you  exclusive  control  in  your  ter- 
ritory of  a  system  of  Pope  Automatic  Cigar  Selling 
Machines  that  will  make  you  profits  from  eight  to 
ten  times  the  divi- 
dends on  ordinary  in- 
vestments. We  have 
complete  selling  plans 
that  show  you  how  to 
get  into  this  new,  big 
money -making  busi- 
ness. We  show,  step 
by  step,  how  to  equip 
and  manage  the  busi- 
ness to  get  .the  biggest 
possible  returns  on 
your  investitient. 

We  have  already 
disposed  of  much  ter- 
ritory. Some  entire 
states  have  been  taken. 
A  $50,000  company 
controls  a  large  west- 
em  city.  A  number  of 
$5,000,  $10,000  and  $15,000  companies  control  other 
cities  and  counties  east  and  west.  A  lot  of  smaller 
cities  have  been  disposed  of  on  a  basis  of  from 
$1,000  to  $5,000.  Many  other  important  deals  are 
now  pending.     If  you  are  interested,  write  today. 

Wm  rm9mrvm  thm  righiB  and  control 
Chicago  for  our  Company 


the  money  I 
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ONE  of  the  things  the 
engineer,  architect, 
draughtsman  learns 
by  experience  is  that  ^^best 
quality  is  always  econoijiy. ' ' 

Students  have  to  have  it  drilled  into 
them  that  careless  work,  no  matter 
how  good  it  looks,  doesn't  win  in 
the  end.  , 

Dcvoe  supplies  enforce  this  truth; 
the  name  stands  for  highest  quality 
always;  colors,  brushes,  papers; 
T-Squares,  scales,  triangles,  draw- 
ing inks,  all  colors  or  black,  plain 
or  water-proof.  Be  sure  of  Devoe 
on  your  stuff;  it  pays. 

Headquarters;  send  for 
catalogue;  Dept.  C. 


Devoe 

176  Randolph  Street,  Chicago 

Fulton  &WiUiamSt8.,   New  York 
1214  Grand  Avenue,    Kansas  City 

[  The  AiitoniaticLigliter 

A  wDDilfrtijl  ^ildition  to  jroari>er- 
scift4]  faulprpttnt.  Thisioffcniv' 
AiUptaLhon  of  :i  adeatific fact 
h;»i  prDc|ucF4  jtn  lit^unment  that  Is 
ready  to  jfi^e;!  grn^riMus  flame  when 
evrr  cillecl  upon  at]..|  doe«  It  lurely, 
t\n\iWf  And  ^iLhouL  uolae,  nnoke, 
dirt  '-<  r  oHht  nsi  vf  a^ar,  &eat  in  handsome 
Fufi  Ni.  kei  ffiiJih  t&  lajr  address  upon 
receipt  of  50c 

CHARI.I»  A.  BEACH 
1M»  BkerMa  Ati^  IIWARK,  R.  J. 


JHLY  FUyORBP 


I  and  drathto  r»w— d  taefliplfli 

aa  preii>«tl«B  acafam  dralal  daMy  and  afalwl 

ftnm  •€  eairtaftoM  dWanea.  Oar  patent  RrMBalle 

AMlSmiC  pieis  are  best  nada.  TbeyptrsnrTe 

the  teeth,  sweeten  the  breath  and  increase  the 

ftowoTssllva.  naTorsarBfflnna»e«.saMaAai 

and  pei>peral«i.    We  are  tlie  largest  man- 

nfactnrers  of  toothpicks  in  the  conntry. 

FILL  OUT  COUPON  BELOW 

and  set  box  fbr  cost  of  poetage  and 
packing.    Correspondence  Invited 
with  dmnrieis,  hetol  menydemlsto 
and  phjUslaaa  averTwhere. 


AROUATIC  TOOTHnCK  CO.  "~^ 
3MIlalUwivBUf..B«lM.lk«.    DipLT.W. 
Pleaeesend  bm  FaD  bos  of  MM  IBOKATIO  AWi'lSEri'lO 


T0OTHFIOX8. 
VlaTor. 


..IS  Ola.  poataga  inoless^ 


l>nigglst*s  Mai 
Vy  Addrssa... 


MAKE  MONEY  FROM 
OTHERS*  FUN 


Pleasinc  the  PnUic  Pays  Big  Plrsfib 

And  owners  of  our  famoas  attractions  freqaeDtly 
make  from  )8.000  to  $10,000  every  year.  We  make 
everything  in  the  Riding  Gallery  line  from  a  hand- 
power  Merry-Go-Round  to  the  highest  grade  Caroas- 
selles.  Bring  in  hundreds  of  dollars  daily.  It  is  a 
delightful,  attractive,  big  paying,  healthful  business. 
Just  the  thing  for  the  man  who  can't  stand  indoor 
work,  or  is  not  fit  for  heavy  work. 

Just  the  business  for  the  man  who  has  some  mooey 
and  wants  to  invest  it  to  the  best  advantage.  Our 
goods  are  the  finest  appearing,  easiest  running,  and 
most  attractive  line  minufactured.  They  are  simple 
in  construction  and  require  no  special  knowledge  to 
operate.  If  you  want  to  get  into  a  monev-makiuff 
business,  write  to-day  for  catalog  and  particulars. 

HERSCHEIlJL-SPILJLJtlAN  CO. 

Park  Ainwg6ineal  Outlitlsgs 
SSS  Swiiiy  Stwst,  W.  TisawMJi.  M.T..II.1A 


U.SiBkRKEtPERSfRIENo 

METAL  POLISH 


lUSCDAND  ENDORSED  BYINEIODIIIGDEALBS 


MEASURING   TAPES 

JSesd  for  Canlor  ind  Ciicolarof  "in- 
ibnanrDus  RtadSnti'*  — the  wonderful 
ImpFprotict)!  In  rndnadaff  Med  tapeSi 


$14.00 


will  buy  this 
High  Grade  Ad- 
justable  Die 
Stock  with 
Opening  Dies. 
Cutting  X  to  2- 
inch  pipe. 

CATALOGUE  FREE 

THE  OSTER  MFG.  CO. 

2160  East  61st  Straet 
CLEVELAND,  OHIO        t 
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PSi 

0M 

f           >/'  '  ^    '     m 

E^ 

itsKnowledsie  that  Directs 


THE  CYCLOPEDIA  OF 


Architecture^    Carpentry 


and  Building 


is  the  most  exhaustive .  comprehensive  snd  aulhoHta- 

ttve  work  on  the  building  trades  ever  puhliRhed. 
Covers  every  branch  of  huiLdiiii^  constryction,  from 
plans  to  finishing  touches,  Containn  4,670  pait^'S, 
7x10  tnchc^,  printed  on  special  paper;  large,  clear  type, 
Sp€Ctai  featureM  ^f^t  Pkiu^  cofor  pJitia  mud  fshotm  o( 
•-^  buildinm  coropl*?ted  vad  in  ihr  comw  ol 
comaiTuctkiii.    Duffrum  aihd  KcUunt  rKowiinfr  aJI  dciAiU*    0»«  400 

thing  ifji  the  lELidcnL  A  pnetical  xuicie  forihe^ipenenced'cAjpcoler 
■Jid  ui  eircf  ftmdy  jtfin'^ncx  work  for  ihr  cipcrl, 

EXAMINE  THESE  BOOKS  at  OUR  EXPENSE 

To  thow  yx3U  jiHt  wh»l  the  bo^lu  are  ind  how  oecsury  ibey 
tre  Lo  every  mui  connected  wilh  iht  buiEdine  Imda^  awncn,  Ka.\ 
nlale  Bfetibj  etc. ,  y«  wiU  icnd  It  Ml  ifl,  eiLprw  prcpud,  l«  five 
djiy*'  FREE  Fitminiiiafi.  Juit  £11  in  tad  mail  ihe  coupoo.  THe 
boolu  cAo  be  itturrted  At  tmr  e^pciue  il  tK4  wbtl  y<»i  waol, 
SPECIAL  OFFER:  To  inlreduee  vui  ComspoMfcBc* 
^^^^^  I     QauTun^  from  which  ihe  Cy doped i« 

it  flenUd,  we  ^^er  thii  fet  of  bocki  «t  the  ipf>cid  pdce  of  $24.00, 
ptjfvbw  $2.00  After  5  diyi  ami  $-?.00  m  mDnih.  RegyUf  ptict  ji 
t^.OO.  Thii  oief  j«  «o«J  imtil  Sept  ItL  Otdef  iww  and  uve 
ovCT  50  pet  ceol. 


lMIM>ttTA?iT  ^IB-IEfTs  it>vi:nt:P 

Tk-J  n  f iiri-*Hl  <  4  iin;  re  1 1^  list  I  oi  a  1 1 1  p  i^-  i  Vjn  t  nirtB  And 
&beclfJrjitlon*-'l'lie  Ijiw  of  <.'ontrueta  and  Lilens— 
llufltUniP  ^utM-rLiKoiiiti-iiofi  ^  Dulldluf  Mat^HoJii  — 
MjuhihO  "  4  uriM^iM  ry  —  f^tnl  r  nulUUns— lliirdiirjirc^ 
VlanivTlnK  -  Fwliitlna:-  Ueuttnff- VeutUatlon-MJr- 
InC  tar  r>i>Dr  l^lls— Ifurclar  Alarm»— f^tf'ClCoiutruc^ 
t1[in"Flcv4ttor«-Hlic«I  Mctnl  Piitlpni  DrafUnv  — 
MfN'bfinlraK  ArphJtecturnl,  Frephnnd  and  FoniMPet' 
I  IP  I>niHijiJF— Letti*riiif^Uiup  Prlntlnip^t^hiidt^  and 
mtiHdciwii-The  Gn#k  and  Romnn  Orttt-m  of  Arrhl- 
tcKiiirp  —  ftenderlnc  In  Pen  mid  Ink  and  Waeli— 
W&t*'r  Color  HlnttTor  DraftNuieii. 


Wilhcut  Eitn  CoA,  wv  will  include  for  One  Yar,  >•  m  Monthly 
Siippl«i«fit^  the  TECHNICAL  WORLD  MAGAZINE. 

$1.50  ii  the  t^W  pdnce,  A  tborouihlr  itliiU**  dc*ii»  up.to- 
dale  monthly.  Civet  you  an  loiigihi  int*  the  real  thin^  oi  lkf« — 
thiii<i  thai  ^rrv  one  thould  know.  Cg*eii  the  Ifictt  lirTclopcaciiii 
m  icience  and  diicovery  ia  ft  popular  aod  blemtiaf  inaiiDer. 

AMERICAN  SCHOOL  OF  CORRESPONDENCE 

CHICAGO,  U,  3,  A* 


Pkai«  tend  !nrt  CyL]»i*ect<  i  of  ArLhn^t^tnn,  CvpcntTT  W»d  &jlldi»ff  f« 
i  diyi'  tnccxaminacicia  ^  ilso  Tr-Lhakal  World  lot  1  yeir,  I  »i\l  yrud 
|£.00  with  In  5  djiyi  and  p.  00  a  inuiilli  udil  I  have  paid  f^ .  00  ^  othcrwJse 
t  will  tiniiff  yiiu  Atid  b4l4  tbe  booki  subject  to  your  onlcT»  Title  sot  to 
pau  UBtil  {ully  paldU 

NAME... ,. ,.,„ 

ADDRESS * 

OCCUTATION,.. ,„,„ 

EMPLOYER  ,., 


T«h.  Woil^l,  i-W. 


MENNEN'S 

BORATED  TALCUM 

TOILET  POWDER 


Baby*.  B««t  Friend" 

and  Mammals  CTeatcat  comfort.  Meanea'a  relieres  and 
prevun  t  $  Pri  ck  h  Heat,  Chafiar  u>d  3  uabura. 

^or  VDur  prutection  the  fanuine  is  yut  up  in 


,  r . —  ...J!  aark  

BiUble  bQKes— the  "Bob  that  Loi*'*  with  Maaaan't  face 


on  top.  bi>td  every  whtU' or  by  mAil  25  cint^—Sam^lf/rer, 

Giiaranlpcd  tty  tlic   Gerhird   Mrnncn'l  Chemical  Co.*  un4er  the 
Foo4ind  tJruirs  Act,  June  1*.  1906.  Stiial  No    iUa. 

Try  BfiDea-*  VLciltt  (Crated}  Talcum  Toilet  Povdei— It 
1»«  th«  »^einit  li  ^>e^il.c^t  Partna  Vjolcta.     Hwaalt  tW*. 

GERHARD  MENNEN  CO..  N<wark*li.  J, 

Hn>ra'iDBr>t*d8fa1nHoap|Mur  w^E^pcrJ  I  ■     <■         . 

Sp^iallT  prepjrcil  lifr  The  curwrv.  f  I'*  8«"pl** 

jl*an*B^  SgmT^yTqUi-t  ro»d*r,  <,Jri^atAl  OJoi— Bat^  aaly  yt  ftf  refc 


5rAi?r  vouR  CAS  engine  with  the  I 

MOTSWGER  AUTO- 

SPARKERscf^J'ir'^ 

^  ^IHBfi^br^  dnsT^  hish  gnde  apeed  i^nirolled 

fiidion  driven  dynamo.  Perfectly 
LBidaiadi  '*wat«r  and  duat- 
proof/'       Ftdly    Gaaraate«d. 

Operalei  the  "  make  and  hrcAk " 
*ad  "htfnfupatk."  Chattel  aj I  atoraffe 
hattenei  for  ignitioo  and  tiiihtiiia  on  k  imall  Kale,  perfecdy  willi 
ouF  ipetnal  i wilchboaid  in  the  circuit.  Ten  yvan  actual  iemee  with 
over  36*0OO  Auio-iparken  in   opewsioQ  to  Iwtify  lo  iti  nmtk. 

MOTSINGER  DEVICE  MFC  CO. 

1  Sa  Maizk  StTMt  Po&dlatDa.  [ndiuw.  U.  3.  A, 


Ifs  Different 

Tbe  AtrroCHlMe  li  a  dcxided  Impnyre- 
ntenf  orer  Uie  ordiniry  chime  whlule.  The 
'^Paiebred"  ciip-ihap>fd  beli  mrrDqiid*  Kmnd. 
«penlnc9>  vllbfaiet  rapidly  and  ad4i  ridineai 
and  roEume  lo  tbe  tone.  It  aUo  hai  i  laera- 
phone  effect  on  ihe  lonitd  witch,  cauaing  the 
AuiocEkime  lo  be  beard  a  fTeaier  diiiancc  ^rb 
Icii  pn^Msurt  than  any  wLlrtlt  Each  Autc^ 
chime  It  tr*trd  by  a  muiicaJ;  initlTLme&t  ckipcii 
and  Jtl  beanitful  tone  viil  pleaie  ibc  tnoH  ex* 
Kdnt*  Tbe  Gray  Auraoiaiic  Comprrnot 
maintaliia  a  neady  pFeuurc  In  ank  wlibout 
attention.  Wriie  for  Citalor  W— it  docribet 
12  Wkiide  outgti.     Price  f.5  la  $S^ 

GftAY-HA WLEY  IlIFGa  CO. 

DETROIT,  MICH. 


"1!?Trr* 


//  the  Technical  World  Magazine  is  mentioned  we  guarantee  the  reliability  of  our  advertisers. 


TECHNICAL  WORLD  MAGAZINE 


Big  Summer 

Practical,  Up-to-Date 


TECHNICAL 

Only  100  copies  of  each  book  on  hand 

Rerc*«  An  unuBua!  opportunity  for  reader*  qf  th«  TECHNICAL  lA^ORLO  MAGA- 
ZINE to  icctire  stand  nrd  rcTercnce  books  on  Enfflnerrlnir  subfects  at  smsU  covt*  hy 
sctine  at  once.  A  w^ide  variety  of  titles  Is  ofTeredt  tnakJnff  affrest  many  eomblnmtlotifl 
povalblc.  Every  book  Is  the  work  of  one  or  more  practical  ejrpcrts  ranklna:  foremovt 
in  their  chosen  profession.  The  volumes  arc  larse  and  of  uniform  sUe  (7k  10  Incl^s) 
printed  on  tii^h  prade  paper,  la  vood,  clear  type,  prolijsely  illustrated,  tborouclilT' 
indexed,  and  subttantlally  bound  In  buckram.    Any  sinfle  volume  Is  essiljr  wroitb 


OFFER  No.  4 
AnF  FOUR  book!  and  the  T&CM- 
NICAL  WORLD  MAGAZINE  *  7  gA 

for  one  year ...,,.... ..,  ^^*Ov 

OFFER  No.  S 

Any  FIVE  book*  and  the  TECH- 

NICAL  WORLD  MAGAZINE^  ^|| 

for  one  year.  ,...<.*,..*,,.*,..  ^%- JV 

OFFER  N«.  6 

Any    SIX   books    and    the    TECH- 
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Bargains 

engineering  Books 

V^ORLD  MAGAZINE 

■Intire  itock  will  be  exhausted  in  30  days 
LIST  OF  BOOKS 

ARCHITECTURE 

:ontTacth  and  Speelflefttlon*  by  Phnf  CAfpentrr  by  TotMend 

BulldineSupcrlritcndcnccby  Nk  ftati  E^t^mattTiffby  Nfchak 

Stair  Buildine^Stctl  Square  by  HoJgwa  HeJn forced  Concrete  by  IFtW 

HBatiinf  and  Ventilation  by  Huhh^tJ  Sieel  Conatructlon  by  Tivk^r 

Mechanical  Drawitiff  by  KenitQa  Plymbing  by  Crajr 

ArehLtcctural  Drawlnir  and  L^etterln^  by  Baciirw 


CIVIL  ENGINEERING 


Itrenith  of  Material*  by  Afoiurr 

Idaaonry  Co nvt ruction  by  PhilUpt 

Water  Supply  by  Turotmtrt 

Hlffhway  Conatructfon  by  PStHlpt 

B«wera  and  Drains  by  Martfon 

Surveying  by  PhiSipM 

ELECTRICAL  ENGINEERING 

eieelrie  Railway!  by  Crmtath 

Tbe  Eleciric  Telegraph  fay  /  Aom 

Eteetrlc  Wiring  and  l,1rht)n|f  by  Knojc 

Dynamo  Electric  Machinery  by  Cmc^rf 

Practical  Leauna  In  Etectricky  by  Cradt^ 

MECHANICAL  ENGINEERING    - 

Pattern  Makitic  by  Rtichtv 

Foundry  Work  by  Stimpiom 

Forfflna,  by  Bacon 

Tqq]  MakJnff  by  Markham 

Machine  Shop  Wor%  by  Tarmf 

STEAM  ENGINEERl 

Bteani  fitigtnea  by  Lthtid 

Valve  Geara  and  tndlcatorv  by  Leiand 

Power  Stations  and  Tranamiaaloli  by  Shaod 
Steani  Bqtlera  by  Newvlt 
i  •     *ft   J  Cft      1  Boiler  Acceworiea  by  Leiand 

Lunit^  ptOClC  Qaa  Engines  and  Producers  by  MaHkt 

->^    ■        rt    .    1  1  Reirigtralion  by  Dicktrman 

IjTQtT  QlUdUJ  Automobilca  by  Diemtr 


If,  upon  eKamination,  you  do  not  find  the  books  aatlafactory  in  every  way,  yonr 
money  will  b«  refunded  In  full,  providinfif  request  la  made  and  books  returned  within 
tan  days  from  the  date  you  receive  thetn. 
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moM  CYCLOID  CVCIjO. 


^  m 


VOL.!.^;;; 


— ■,7;>j'. 

■AS  liNGjac^." 


SCHOOL  1    ■ 


fi^;^: 


w.^ 


Cyclopedia  of 

Automobile  Engineering 

Four  big  volumes— U7(K)  pages— 1,500  illustrations— full  page  plates— 
halftoues  — diagrams  — sections,  etc  Thoroughly  indexed  and  bound  in 
half  morocco. 

Contains  complete  instruction  on  repairing.  Explains  every  type  of  car 
and  mechanism,  care  oi  auto,  art  ofdnving- a  practical  guide  for  informji- 
tion  regarding  consimctionp  maintenance  and  operation.  Written  by 
expens.  For  Owners,  Dealers,  Builders,  Salesmen  and  Chaufifeurs,  Pros- 
pective Buyers,  Agents,  etc, 

FREE  INTROPUCTORY  OFFER 

EXAMINE  THESE  BOOKS  AT  OUR  EXPENSE.  We  will  send 
you  a  complete  set  by  prepaid  express  upon  receipt  of  couixm.  Keep  ihem  five 
days— give  them  a  thorough  and  careful  examination.  U  ycrtJ  do  not  wish  to 
keep  the  books,  advise  us  and  we  will  have  them  returned  at  our  expense.  If 
you  keep  tlie  books  send  us  fZOO  in  five  days  and  $2.00  a  month  until  special 
mtroductory  price  of  f  12.60  has  been  paid.     Regular  list  price  124.00, 


PARTIAL  Usr  OF  CONTENTS: 


Aulomobila  Op«ratioa  —  Cmrm  —  Trouble  —  BrsAkdawo  —  Re£>miri  —  Motcn-  Crcl«i  — 
Aytamabil*  Poorer  Ptuit»--Ccio1iQ«  Knd  OiLinf  SrtlenK—lvDitioD  Sy  »t«mt— Spwk 
Coilt—Bui'ii^  K  Motor  C*r— G«iotin«,  Elactric  nnd  Steirfn  C^rA— Tb^ci*— Puacture — 
Acc0s»Qnet— Drj  Tine -Mot  arc  ycI«i—Ga»  arad  Oil  En  lintji— Fuel  ■— Care  of  Qu  Eii- 
ffinem-EEectricitr-StorMKe  Batterie.- Direct  Ciirr«rit  Motori-MercinT  V»pw  C*»- 
T&tct—Fntamrj  B«^«ri«ft--St«AJn  Cncinei  and  Boiler >—VAlTfl  G«&rk— ladicstors,  olc. 


FREE! 


Order  prouptir  vhI  w«  witl  i&cltid*  FREE  fof 
one  je&r,  &i  m.  moQtblr  tupt^lemti^Dt,  th« 

TECHNICAL  WORLD  MAGAZINE 

a   recular   $1.50    ihoiitlilT,   full    «f    i&ttfeBtinc 
■ciantific  iDptct  written  In  papuUr  f«riB. 


FREE  OFFER  COUPON 

Airwrfcan  Schtwi  of  CorrmMpttndmnc*! 
CHICAGO^  U,5.A, 

Pleas?  SLiid  set  Cyclopedia  of  Automobile  Enfinoerine  lOf  I 
Evt  days'  frcf  exapiingtion ;  also  T»fcbnica|  World  for  1  fi-At.  1 1 
wj tj  6«Bd  S2/XI  wilhin  S  days  and  $zm  a  month  uptil  I  have  p«ld  I 
StZ  GO:  otherwifte  I  will  notifv  you  An4  bold  the  hooka  subK'Ct  m  I 
Tour  ordur.    Title  act  to  pass  until  fullr  paid. 


NAME 

ADDRESS,.,. 
EMPLOYER , 


Tech.  World.  1^09 


I: 


nigiti.nHhwi     -tOOglP 
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Dependable 
Economical 
Simple  and 
Easily  Operated 


Sizes  and 

Styles 

Adapted  to 

All  Uses 


I.  H.  C.  Gasoline  Engines 

It  to  not  neecMary  to  take  anj  ehanecs  on  the  power  tou  «•••  The  record  of  L  H  C.  geeoline  en^lnee  ie 
en  open  book.  You  know,  or  €Mi  knmr  If  yo«  l»«irfr»»  all  about  their  eatis&ctory  performance.  There 
are  many  thoueands  of  them  in  aervice,  meeting  all  aorta  of  power  requirementa. 

Therefore.  don*t  buy  an  engine  at  random.    Be  eure  you  are  right.    Aak  any  L  H.  C  gaaoline  engine 
uaer  about  their  efficiency,  about  their  economy,  about  their  aimplicity,  and  eaee  of  operation.    You  can 
depend  on  the  Judgment  ot  the  dialntereeted  power  uaera.    Buying  an  L  H  C  gaaoline  engine  to  buying  a 
known  goantity.   They  are  made  in  a  large  number  of  etyka  and  atoea,  including 
Vertical  2, 3  and  25-horae  power. 

Hortoontal  (stationary  and  portabto)  4,4,  t,  10,  U,  IS  and  Sl^horse  power. 
Gaaoline  tractors  U,  15  and  20-horse  power. 

Pamoua  air-cooled  1  and  2-horse  power.   Famous  skidded  enginee  2, 3, 4, 6  and  S-horse  power. 
Also  a  complete  line  of  Famous  mounting  enginee  firom  4  to  20-horse  power,  and  eawing,  spraying 
and  pumping  outfits  and  Jacks. 
Catalogs  and  particulars  fhmished  by  International  loeal  agents.    Vahabto  book,  *'300  Years  of  Power 
Development**  and  catalog  mailed  direct  firom  home  office  on  request. 


International  Harvester  Company  off  America 
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CMeiw^  U^S.A. 


CINSENC 

ced  and  roots  for  plantinfj:  now  ready.  My 
&-pa^  book,  ''Culture  and  Profits  of  Gin- 
eng/'  with  prices  of  seed  and  roots,  free. 

end  for  it  D.  Brandt,  Box  319,  Brenieii,  OMo. 


TYPEWRITERS 


ALL 
M4KES 


Write  for  lUnstnted  catalog  q.      Tour  opportumUv, 
VPIWaim  CMPOmUIMEat.  iOfg)fgfcf4  Lafce  It,  CIrtss— 


Mffvtefv  •r 

Shipped  ANVWHKIIK  for  Free  Trial,  orRENTBO, 
-..._._    „^^  ^  APPLY. 

$1B.OO  Up 


allowing  HI 


POST  CARDS 
Shown  on  the  Screen 


^Brilliantly  and  la  Hataral  Oolori  by  mesni  of  oar  Fost*eard 

r»r'  -pw^^^r.  a  low  prlred.  «}fBcleab  instnuaSBt. 


Eni|T«ay^diflerrat  fromtii 


i«£ab|ory  toys  < 
nTWeali 


also  make 
Tlie  CoHespe  rfefeowOft 

a    Inrgs    powerful   insiniiaent  for 
»bowl J3«  boUi  lantern  slides  and  post^ 


nirer.l'^Jf 


IIari'&tw«   XAwnnii.    via 

PeDiLHvlyania,  Lelaad- 
IT.  1^^  Oorernment. 

B*nd  for  list  of^Projeotom  sad 
stereootloons.  We  hare  aJ^OOO  slides 
for  HAbor  rent. 

WILLIAMS,  BROWN  A  CARLC 
OCPT.  C.  01  a  Chcstnut  St. 

PHILAOCLPHIA.  Ph. 


ROCKWOe 

Paper , 
Frictions 


No  Breakage  From 
Sudden  Shocks 

The  best  engineers  arc  using;  Friction 
Transmission.  Replacitig  toothed  gears 
under  proper  condiuons^  it  satisfactorily 
meets  a  wide  variety  of  requirements— 
unlimited  itpeeds  (forward  and  reverse) 
quick  stans — sudden  stopa  —  highly  effi- 
cient and  nobelesa  in  operatjoii. 

Rock  wood  Pai>er  Friction  a  arc  the 
acknowledged  standard.  Made  to  fit 
your  spccincatjona, 

Otir  bdolc]«,  '^Frktlon  TnnimiialDrw  ^'  tivM 
d^ia  anil  brmulAC  invnluiihlr  [<i  the  4r- 
tijnitr.  ScRi  Krfe  on  Rt^net^  In  Ttt»M  who 
It  Ale  occui>^<in  and  Ann  ciianrctett  with. 

The  Rockwood  Mfg.  Co. 

1903   EnxlUli  Av«nu« 


ULV^ 
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OppDrtu] 


iumns 


AdTertlatmeiits  are  inserted  in  theee  columns  nnder  proper  dastiflcation  at  $1.00 
per  line.  MJniinqin  apace  4  agate  linea.  BCaidmam  apace  12  acate  linea.  No  dla- 
play  type.   Qoeatlonable  advertisinf  not  accepted...  Tertea:  Caah  In  advance. 

A  SHORT   CUT   TO    THE    BUYER-?] 


Business  Opportunities 

ON  A  CAPITAL  OF  $150.00.  with  some  brains  and  hustle, 
an  annual  income  of  $3000.00  and  upwards  can  easily  be  made 
only  occupyinfiT  part  of  your  time.  With  small  capital  an 
unusual  opportunity  is  offered  to  build  up  an  independent 
business,  handling  The  Thurman  Portable  Electric  vacuum 
Cleaner.  Write  to-day  for  particulars.  We  also  manufacture 
Portable  Wagron  House  to  House  Cleaners.  Gen'l  Com- 
pressed Air  and  Vacuum  Machy.  Co..  519  T.  W.  North  Taylor 
Ave..  St.  Lojais.  Mo. 

SUCCESSFUL  MEN  commanding  $1,000  to  $50,000  capital 
can  get  exclusive  territory  for  operation  of  Pope  Cigar 
Selling  Machines.  Territory  going  fast.  See  ads  in  Saturday 
Evening  Post.  July  24.  and  wrjte  for  Proposition  H..  Pope 
Automatic  Merchandising  Co..  Com  Exchange  Bank  Bldg.. 
Chicago. 

YOU  CAN  SECURE  AN  ESTATE  WORTH  $150.000.00 for 
yourself  by  assisting  to  avert  one  of  the  gravest  and  most  dis-  < 
astrous  calamities  in  the  history  of  the  commercial  world.  If 
interested,  write  at  once  and  we  will  submit  a  plan  with  evi- 
dence which  you  will  find  absolutely  convincing.  Sacramento 
Valley  Imp.  Company.  St.  Louis.  Mo. 

WE  START  YOU  IN  A  PERMANENT  BUSINESS  WITH 
us  and  furnish  everything.  Full  course  of  instructions  free. 
We  are  manufacturers  and  have  a  new  plan  in  the  mail  order 
line.  Large  profits.  Small  capital.  You  pay  us  in  three 
months  and  make  big  profits.  References  ^ven.  Sworn 
statements.    Pease  Mfg.  Co..  1058  Pease  Bldg..  Buffalo.  N.  Y. 

INCORPORATE  YOUR  BUSINESS  IN  ARIZONA. 
Least  cost.  Transact  business,  keep  books  anywhere.  Pres- 
ident Stoddard,  former  Secretary  of  Arizona.  Free  laws,  by- 
laws and  forms.  Reference:  Any  bank  in  Arizona.  Stod- 
dard Incorporating  Co..  Box  8-M.  Phoenix.  Ariz. 

MY  BOOK.  "BUILDING  A  BUSINESS."  tells  how  mail 
order  agency  business  can  be  started  with  capital  of  $50  to  $100, 
and  make  several  thousand  dollars  annually.  It*s  free. 
Robert  Hicks.  St.  Louis.  Mo. 

BUILD  A  $5,000  BUSINESS  in  two  years.  Let  us  start  you 
in  the  collection  business.  No  capital  needed:  big  field.  We 
teach  secrets  of  collecting  money:  refer  business  to  you. 
Write  today  for  Free  Pointers  and  new  plans.  American 
Collection  Service.  9  State  St..  Detroit.  Mich. 

Real  Estate 

A  EUCALYPTUS  GROVE  of  10  acres  will  return  from 
$1,500  a  year,  the  6th  year  to  $3,000.  the  10th  year,  continuing 
for  life.  Price  $175  an  acre.  Easy  payments.  We  plant  and 
cultivate.  Write  for  full  information  to  Dept.  A..  Sunset 
Irrigated  Farms  Co..  Metropolis  Bank  Bldg.,  San  Francisco, 
Cal 

CASH  FOR  YOUR  BUSINESS  OR  REAL  ESTATE -I 
bring  buyer  and  seller  together.  No  matter  where  located,  if 
you  want  to  buy  or  sell,  address  Frank  P.  Cleveland.  1311 
Adams  Express  Building.  Chicago.  111. 

Patents  and  Patent  Attorneys 

PATENTS  $55  total  cost.  Don't  pay  more.  $5  starts  your 
patent.  Send  for  free  book  on  patents  and  mechanical  encyclo- 

Eedia.  including  a  list  of  what  to  invent  for  profit.    Keystone 
,aw  and  Patent  Company.  1325-T  Arch  St..  Philadelphia.  Pa. 

•  PATENTS  AND  PATENT  POSSIBILITIES."  A  RELI- 
ablc  and  complete  treatise  on  patents,  will  be  mailed  free  upon 
request  to  any  address.  H.  S.  Hill.  Patent  Attorney.  Rooms 
61-71.  Columbian  Bldg..  Washington.  D.  C. 

PATENTS  OBTAINED  AND  TRADEMARKS  REGIS- 
tered.  Our  booklet.  "Concerning  Patents."  mailed  free. 
Calver  &  Calver,  Patent  Attorneys.  Washington.  D.  C. 
(Formerly  Examiners.  U.  S.  Patent  Office.) 


Patents  and  Patent  Attorneys— Continued 

PATENTS.  BOOKS  FREE.  RATES  REASONABLE. 
Highest  references.  Best  services.  I  PROCURE  PAT- 
ENTS THAT  PROTECT.  Watson  E.Coleman.  Washing- 
ton. D.  C. 

GET  FREE  BOOKLETS  GIVING  FULL  INFORMA- 
tion  about  patents  by  addressing  a  postal  to  Shepherd  ft 
Campbell.  Patent  Attorneys.  274  McGill  Building.  Waahins- 
ton.  D.  C.      

PATENTS-"  HOW  TO  SUCCEED  AS  AN  INVENTOR." 
My  valuable  80  page  book  just  published,  sent,  postpaid.  lOct 
Goodwin  B.  Smith.  704  Stafford  Bldg..  Philadelphia. 

Of  Interest  to  Inventors 

PATENTS  THAT  PROTECT— Our  three  books  for  Illv«n^ 
ors  mailed  on  receipt  of  six  cents  stamps.  R.S.  &  A.  B.  Lacey. 
Dept.  68.  Washington.  D.  C.    Estab.  1869. 

Male  Help  Wanted 

SALESMEN  earn  $2,000  to  $10.<X)0  yearly,  ^e  teach  sales- 
manship by  mail  in  six  weeks,  and  secure  you  position  as  trav- 
eling salesman  with  reliable  firm.  Write  for  free  book  "How 
Salesmen  Succeed,"  Bradstreet  System,  157  Main  Street. 
Rochester.  N.  Y. 

WANTED— Railway  Mail  Clerks,  City  Carriers.  Postoffice 
Clerks.  Many  examinationscoming.  Over  9000  appointments 
will  be  made  during  1909.  Salary$lO0O.  Annual  vacatioo.  No 
layoffs.  Common  education  sufficient.  Country  and  city  resi- 
dents equally  eligible.  Influence  unnecessary.  Candidates 
prepared  free.  Write  immediately  for  schedule.  Franklin  Insti- 
tute. Dept.  Hll.  Rochester,  N.  Y. 

CIVIL  SERVICE  EMPLOYES  are  paid  well  for  easy  work: 
examinations  of  all  kinds  soon:  expert  advice,  saniple  qoes- 
tions  and  Booklet  2  describing  positions  and  telling  easiest 
and  quickest  way  to  secure  them  free.  Write  now.  Wsshinff- 
ton  Civil  Service  School.  Washington.  D.  C. 

Agents  Wanted 

Wonderful  invention:  Canchester  Incandescent  Kerosene 
Lamp— Burns  with  or  without  Mantle— 10  times  briirhter  than 
electricity,  gas.  acetylene  at  i^  cost.  Burner  fits  all  standard 
lamps— saves  75<  oil.  No  trimming  wicks.  $10  daily.  Beware 
of  imitations.  Outfit  free.  Canchester  Light  Co..  26  State. 
Dept.  T.  W..  Chicago. 

AGENTS-PORTRAITS.  3Sc:  FRAMES.  15c:  SHEET  PIC- 
tures.  Ic:  sterescopes.  25c:  views.  Ic:  portrait  pillow  tops.  50c: 
Eng.  art  plates.  $1:  30  days*  credit:  samples  and  free  cat. 
Consolidated  Portrait  Co..  290. 176  W.  Adams  St..  Chicago. 

AGENTS— Great  opportunity.  New  "Ideal"  Incandescent 
Burners.  Fit  ordinary  Lamps.  Burn  Kerosene  with  a  Mantle 
just  like  gas.  Everybody  wants  them.  Fully  gnaranteed. 
American  Electric  Co..  6404  State  St..  Chicago.  111. 

Pianos 

GENUINE   BARGAINS  IN    HIGH-GRADE    UPRIGHT 

?ianos.  Slightly  used  instruments:  SSteinways  fronaSgO  np: 
Lyon  &  Healys  from  $250  up:  9  Washburns  from  $200  np:  7 
Knabes  from  $250  up:  3  Chickerings  from  $250  up:  also  ordin- 
ary second-hand  uprights  $75  up:  also  6  very  fine  parlor  grand 
pianos  at  about  half.  Write  for  full  particulars.  Cash  or  two 
years*  time.  Lyon  &  Healy .  45  Adams  St..  Chicago.  We  ship 
everywhere  on  approval.    Fullest  guarantee  with  every  piano. 

Miscellaneous 

HAIR  GROWS  when  our  Vacuum  Cap  is  used  a  few  minates 
daily.    Sent  on  60  days*  free  trial  at  our  expense.    No  dracs 
or  electricity.     Stops  falling  hair,     Cures  dandruff.     Postal 
brings  illustrated  booklet. 
Modern  Vacuum  Cap  Co..  8482  Barclay,  Denver.  Colo. 
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Saves 
Timet 
Ren^ 

Carfare 

.,  Home  from  work  at  a 
/mile  a  minute;  out  where 
/the  air  is  pure,  the  fields 

^reen,  and  tne  rents  cheap. 

tless  cost  and  in  less  time 
Viththe 

-SMotorcyde 

thin  by  any  other  means.  The  "RrS"  wiU  wry  yoii» 
to  50  miles  on  5  cents  worth  of  gasobne.  Ito  Umll  to  spccA 
Mthe  law.  Easy  to  own.  ride  and  maintam.  Simple, 
durable  and  economical.  Americans  best  motorcydc,  as 
ncer.  roadster,  climber  or  coaster.  The  only  nogte 
ylinder  motorcycle  that  ever  dimbed  WOkes-Barrc 

"BuiU  and  TrntrnJ  in  tkm  Moantabu** 

Catalogue  free.        Agents  wanted. 
IC  STATOAID  CO..  4H  Water  St..  Icailiv.  Pa. 

Maken  Renowned  Reading  SUmdard  Bicvclea 


cylinde 
Mounti 


ALUMINOID 
FALCON  PEN 

.     A  fine  hot  weather  pen— holds  a 

'  lot  of  ink,  never  corrodes,  stays 

perfect  till  all  worn  out. 

Firm  as  Steel—  Smooth  as  Gold 

This  pen  is  made  by  the  makers 

the  famous   Blackstone  — large 

leadpencil  for  writers. 

For  sale  by  Stationers.  PencU 
sample,  postpaid,  10c.  Pen  samples, 
postpaid,  2c  stamp. 

JUOuHNI  a  ta.,  Hew  York  Qtr 


^AV-U^/^\^40\o 


How  to  niustrate 

A  concise,  clear  and  explicit  book  givlacp 
die  befflnner  as  well  as  those  further  advanced 
complete  common-sense  Instruction  In  the 
foUowlnir  Important  teachings  of  drawing, 
with  its  numerous  branches :  Technic,  draw> 
Ingfrom  nature,  drawing  animals,  landscapes, 
drawing  portraits,  drawing  from  memory,  facial  expression,  cartoon- 
ing, composition,  perspective,  fashion  drawings,  lettering,  ornamental 
design,  ornamental  composition,  head  and  tail  pieces,  boolc  covers,  ad- 
vertisement designs,  color,  etc.,  etc. ;  oil  and  water  color  pigments  and 
finaUy,  the  commercial  side  of  illustrating. 

This  boolc  has  been  on  the  market  for  the  past  eight  years  and  has 
given  absolute  satisfaction  both  as  a  textbook  in  private  schools  and  art 
schools  as  well  as  to  the  Individual. 

Wo  alM  aflsr  a  series  of  14  lessons  with  16  colored  illustrations  in 
water  color  at  fS.OO  per  set.  The  supply  of  these  sets  being  limited, 
we  will  not  execute  orders  after  we  have  sold  the  balance  of  300  sets.  In 
remitting  kindly  send  check  or  postal  money  order. 

^  BROWN  PUBUSHING  COMPANY 
•ZLHmsilkBaiUiv  45  WmI  S4di  St..  New  T«rk  CHy 


The  Utmost  in 
6%  Bonds 


Irrigation  Bonds,  when  properly  issued, 
form  ideal  investments-  No  other  large 
class  of  bondst  based  on  equaJ  security, 
pays  HxparcenL 

Irrigation  Bonds  are  secured  by  first  liens 
an  the  most  fertile  fai^n  lands  in  America.. 
Ttie  loan  will  not  average  one- fourth  Uie 
land's  value. 

They  are  additionally  secured  by  a  first 
mortgage  on  ail  that  the  Irrigation  Com- 
pany owns.  Some  are  municipal  obliga- 
tions— in  each  case  a  iax  lien  on  all  the 
property  in  the  district. 

Where  else  can  one  find  sucli  ideal  security 
behind  bonds  tiiat  net  six  t>er  cent  ? 

These  are  serial  bonds,  so  one  may  make 
short-time  or  long-time  investments.  And 
every  bond  paid  o£f  increases  the  security 
back  of  the  rest 

The  bonds  are  issued  in  denominations  as 
low  as  II 00,  so  they  appeal  to  both  small 
investors  and  large. 

We  are  the  largest  dealers  in  Reclamation 
Bonds.  During  the  past  fifteen  years,  we 
have  sold  seventy  such  issues.  Not  a  dollar 
of  loss  has  resulted  to  any  investor. 

We  have  written  a  book  based  on  all  this 
experience— the  best  bot^k  of  the  kind  ever 
published.  Every  investor,  small  or  large, 
owes  to  himself  its  perusal.  Everyone  in 
these  days  should  know  Irrigation  Bonds, 
The  book  is  free.  Please  send  this  coupon 
today  for  iL 


[£«tabniliDdl^9a> 
MiuJcIfw]  uii!  Corpormtien  B^ndt 
Ffa«l  NKtian«t  Buk  Bidv.  60  CoacreM  3t»«t 

CHICAGO  BOSTON 

Gentl^men:^¥[e&sm  send  me  your  new 
Bond  Bookj  "The  World's  Greatest  In- 
dvistiy." 


Nixmi- 


Tbwn^ 


SiatA_ 


e 
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Complete  Hot  Water  or  Steam  Heating  Plants 


$  1 35  buys  a  hot  water  heating  plant  tor 
this  S-room  cot- 
tage.69dUtors, 
215  feet  of  radia- 
tion, one  400 
foot,  cast  Iron, 
sectional  heater, 
with  all  the  nec- 
essary pipe  and  < 
fittings,  radiator  valves,  gold  bronze  cov- 
ering, in  fact,  all  material  needed. 
$  1 80  buys  a  complete  hot  water  heat- 
ing plant  for 
this  8-room 
house.  8  radi- 
ators, 300  feet 
of  radiatioa,  a 
500  loot,  cast 
iron,  sectional 
heater,  gold 
bronze,  the  necessary  pipe  and  pipe  fit- 
tings, radiator  valves,  covering,  and 
everything  required  for  an  up-to-date  Job. 


Direct  to  You  at  Manufacturer's  Price 

You  can  afford  a  new  heating  plant  in  your  home  at  our  price.  Our  low  quotations  will  surprise  yoa.  W« 
furnish  complete  plants  in  such  convenient  form  that  you  can  install  them  yourself  or  have  any  hAodr  inaa  do 
it  at  day  latwrer's  wages. 

NOW  IS  TNI  TIMI  TO  PRCPARI  FOR  NEXT  WINTER 

We  will  furnish  an  estimate  free.    You  will  save  at  least  50%  by  dealing  with  us.    Write  for  Informatioa  warn. 

WE  GUARANTEE  SATISFACTION.  With  our  iron  cUd  guarantee  you  take  no  chaocca.  Oer 
contract  plainly  sutes  that  the  plant  will  furnish  the  temperature  required  in  every  room.  We  will  snpply.  free 
of  charge,  all  material  to  bring  the  plant  up  to  our  guarantee.  Each  plant  is  sold  on  a  year's  triaL  Lf  aac 
satisfactory  we  will  refund  entire  purchase  price. 

GOMPL£TE  WORKING  DRAWINGS  FREE.  We  himish  drawings  and  apecfflcatkms 
free  of  charge.  No  chance  for  you  to  go  wrong  if  you  follow  our  instructions.  We  loan  complete  tool  oattfit 
to  do  the  work.    You  can  install  the  plant  this  summer,  take  your  time,  and  have  it  ready  when  needed. 

'    Better  Hoatliii:  Plants  Cannst  bs  Bought 
at  TWIcs  Our  Pries 

SEND      FOR     SPECIFICATION     BLANK     AND     CATALOGUE      TO-DAY 


»39. 


AA     For  this  Complat*  HIOH-ORADE 

r=    BATH    ROOM    OUTFIT 

Wl  SILL  DIRIOT  TO  THI  OONSUMIR 

This  is  our  No.  5  bath  room  combination,  regularly  listed  In  our  catalog  for  |4S.  We  are 
making  a  special  offer  of  $39,  on  this  outfit,  to  readers  of  the  Technical  World. 

The  Bath  Tub  is  5  ft.  long,  white  porcelain  enametod  inside  and  over  the  rim,  and  is 
trimmed  complete  with  full  nickel  trimmings. 

The  LATatory  is  cast  iron,  heavy  white  porcelain  enameled  and  trimmed  complete  with 
Jull  nickel  trimmings. 

The  Closet  is  high  grade,  sanitary,  vitreous  syphon  wash  down  bowl  with  polished  oak 
copper  lined  tank  and  seat  and  cover  to  match.    All  parts  high  grade. 

SpolilcrfcrafaritadliMMlrl  -  OTHEl  BATH  1001  OUTFITS  nHMI|2450  TO  $125,00 
Our  perfect  All  Iron  Pipe  Syatem  of  plumblnr  will  enable  any  handy  mechanic 
to  install  the  material  on  farm  or  in  city.  Send  us  a  list  of  your  needs.  All  we  ask  is  an  oppor- 
tunity to  figure  on  your  wants.  We  carry  everything  necessary  for  Installing  this  claiss  of 
work.  Soil  pipe,  lead  and  water  pipe  and  fittings  of  all  kinds,  etc.  All  goods  are  brand  new 
and  high  graide. 


We  also  handle  ll^ht  and  heavy  machinery,  saaoline  engines,  windmllla,  eto. 


18K  FOR  OUR  niB  GATALOOVI 

I*.  1S&.    Shows  plain  net  prices  for 
every  article.    Write  for  it  today. 


^kim^MK^ietySi^upffif^  '' 


CHICAOO,  ILL. 


FISHERMEN 


The    FREE  PORT 
CATCH 


HOOK   Will 

F^ISH 


It  will  (and  does)  OATOH  FISH,  beoaiue  it  is  scientifically 
ooostraotedr-boilt  with  a  purpose. 

That  purpose  i«  the  enabling  of  fishermen-sportsmen  to 
enjoy  the  sport. 

The  FBEEPORT  HOOK  is  made  rlrht,  beoaiue  I  first  oon- 
trlTsd  it  solely  for  my  own  use. 

It  is  hand-made,  in  all  parts,  from  the  best  materials 
proourable-^oach  HOOK  tested  to  hold  bis  fish. 

It  is  absolutely  weedless  and  sna^-proof— among  lily  pads, 
roots,  loos  or  sonken  tree-tops. 

Bait  is  always  in  natural  position  and  motion— and  the 
setentlflo  color  is  a  perfect,  natural  lure. 

If  jou  want  to  know  all  about  this  scientific  fish-hook 
that  will  catoh  fish,  write  for  my  handsome  illiutrated  boolcJet 
-it'sFBEE. 

Last  season,  thousands  of  fishermen-sportsmen  bought 
"FBESPOBT  HOOKS*'  — re-ordered  — told  their  friends— the 
friends  ordered — re-ordered —told  their  friends — they  ALL  said: 
**  Beet  we  ever  used.  ** 

I  hare  words  of  praise  from  hundreds  of  the  most  prominent 
sportsmen  and  business  men  of  the  country. 

And  I  can  prove  it* 

ASK  TOUB  DBALER-«r  send  me  SEYENTT-FIVB  0EMT8 
for  one  complete  **FREEPOBT  HOOK, "  prepaid. 

Try  the  HOOK— you  get  your  money  back,  quick,  if  yon 
don't  like  It. 

Made  in  two  styles— Frog,  treble-hook;  Minnow,  single-hook; 
and  three  sixes:  Mo.  1,  Bass;  Mo.  2,  Pike;  Mo.  8,  Mnskallonge  and 
Pickerel. 

**FoUow  the  Dutchman.** 

Order  a  FBEEPOBT  HOOK. 

At  least  write  for  the  FBEE  BOOKLET. 

LX>UIS    BIERSA^CH 

The  Freeport  Hook  (Block  S9)    Freeport,  Illinois 


SELL  YOUR  SERVICES 

TO  THE  HIGHEST  BIDDER 


We  need  high  class  solicitors  and  i 
men  to  represent  a  high  class  magazine 

GOOD  PAT—  AGREEABLE  WORK 

Write  today  for  foil  particalai* 

Technical  World  Magaiine,  Chicago 


Fry  —  yean  ¥vt  PaHrat  DnD|titni« 
,.  J .      ^^  TaLIipi  Kave  been  ibe  ilminitmcd.  TliOB 

*^ '  are  no^ie  be  Her  al  tny  price .  Sty  Ic  B.  ibowm 

in  llie  illu^traiion  ii  vrry  ccmpletc,  wiiK  foot   tcsi. 


'  ■wbgicLitruiiKat  dr»>i'cr*bd«lEjrb-Kbox.    H««  idjoit' 

1^  [neot  for  ALtachiDf  lo  ^iih^r  lide.    The  b>p  cut  be  wmimA 

wiihdiiL  niiinB  fr»me.  Suilttle  (oi  ikeich,  wnpedife  asd 
c«r?ful  work.  Whif Q  cldI  in  uie  \o  di  up  and  un  be  lel  in  nik«|| 
ipace.  Made  durably  from  bcit  mattri&h  irotiiLaixkrdi  adiiivlaLk 
(□  dnfnd  \w\th\.  Wrile  Eodiy  for  detcriptiife  iD>ttef  ck.  out  enbta 
I  me  of  diatiahtiTiff  mom  i^umiturr.  Hie  quAlti]r  and  price  ii  riiahL 
FRITZ  MANUFACTUEUNG  CO. 
S5  AUbamm  5trfl«l  Gruid  R«imla»  Ukslfau 
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We  Ship  on  Mpprawai 

TtnfAiUfi    a  ctnt  aeposit,  pKP*y  tnc  ireiffht   and  allow 
1<}  DArS  PRBBTRIAL  on  every  Ucyae.    IT  ONLY 
GO^TS  one  cent  to  leua  our  unkmrd  of  fricts  and 
fminHi*ms  •fftrs  oa  hlfriiect  gnde  1906  models. 

FACTORY  PRICES  ilyr'-*3LV"^'?- 


.^1 "  !^\  any  friet  until  you  write  for  our  new  Urse  Art 
caf  aioiaiad  leun  oia ^londtrful fr«^sitien  oa  the  tot 
i-jtiJLile  bicycle  ffolaK  to jroor  town. 

RibER  /MiEllTSsr"-?  s'-^-'^-y? 


exhililtinff  and  selling 
other  r- 


w  money  eu 
Dur  \M  vclet.    W*  ••II  cheaper  than  any  otficr  fiKtory. 

Tlree,Co<rt»r  aflw,  single  wQeels.  parts,  repaln 
iD^I     Msdrlcs  at  half  usual  pricts,    Oo  Not  Waltf 

wTlt«  tf^iav  fc  r  our  iattst  ^fecial  efftr, 

MEAD  CYCU  CO.       O^^l.    F29 


The  White  Lily  Gasoline  Engine 

is  now  mads  by 

THE  DAVENPORT 
ICE  CHIPPING  MACHINE  CO. 

ISSO  Weit  Tbird  St..  DaTcnport,  l«. 
A*k  fer  SPECIAL    OFFER   «i»l   FREE  CATALOG 


|9tle  Siont 


EfnbCiflvinff  KfrFtiilh,    iluf Ab4}i  ty.     powrr, 
litfhi  wcicht,  ^jiitpliciitv,     C*>fi*tt  tt»f  ."han- 

tnfrtai&Lrt,  KnaomJi  ;il+  Our  patent  For.  c- 

calw  **«ry  *afl((nif  l*irt— Ti^    indlt[»nviNfct  Ir  1 
2-c  Ifcle  fnolor.     F  rr*  cdtdJof  itiuWi  i  Atnl  J  CyL 
enrlnn  up  to  l^  H^  ^' 
FflTBP  «rB>  CP>i  IT*  W*»t  WoatfltridrB    PETUOIt 


Antomafic 
Anto  Wrench 


RATS 


▲Iwnya  rendyto  nip  any  fitting,  pipe  or  nut,  of  ANT  shnpe  wHWat 

•4S«stmMit.    The  harder  yon  pull,  the  tighter  it  holds.  lEqnol  to 

half  a  machine  shop  in  yoar  tool-box.     Twelve  inch  size  takee 

•irerythins  up  to  1\  inch,  SLOO  prepaid,  or  set  of  4  (6,  9,  12  and  16 

inch)  for  18.00  i  repaid^ 

OAKAflBS,  DBALBSA,  AflEHTSi  we  make  nineaiaes  and  have  a  splendid 

offer  to  make  on  this  fast  neller.    Write  as  today. 

LAKE  SUPERIOR  WRENCH  CO..  124  liable  St..  Sadt  Ste.  Marie,  Mich. 

KILLED   BY 
SCIENCE 

By  the  use  of  the  wonderf nl  new  hacterioloffical  preiMration 
discovered  and  prepared  by  Dr.  Danysz  of  Pasteur  Institute. 
Paris,  science  has  at  last  found  the  only  successful  method 
for  exterminating  rats  and  mice. 

Used  with  strikms  success  for  the  past  few  years  in  EnsrUuid. 
Scotland.  France.  Holland  and  Russia. 

DANYSZ  VIRUS 

coDtsins  the  germs  of  a  disease  peculiar  to  rats  and  mice  only, 
and  Is  harmless  to  birds,  human  beings  and  other  animals. 
The  rodents  always  die  in  the  open,  because  of  feverish  con- 
dition. The  disease  is  also  contagious  to  them.  The  Virus 
is  easily  prepared  and  applied. 

How  Bfoch  to  Use— A  small  house,  one  tube.  Ordinary  dwSlUng, 
duee  tubes  (If  rats  are  numerous,  not  less  than  6  tubes).  One  or  two  dozen 
for  large  stable  with  hay  loft  and  yard.  Three  to  six  tubes  per  acre  in  case 
of  open  fields,  game  preserves,  etc.  Price:  One  tube,  7Sc;  3  tubes.  fl.TSi 
4MM  dosen.  16.00,  delivered. 

INDEPENDENT  CHEMICAL  COMPANY 
Dcrr.  W.  26  Olo  %up^  New  York.  N.  Y. 


Murphy  Knew 

Suppose  )fom  emptoyer  sent  tor 

YOU  to  solve  some  knotty  point. 

-COULD  YOU  DO  ft? 

Yes— if  you  had  the  special 
training  such  as  the  International 
Correspondence  Schools  can  im- 
part to  you  in  your  spore  time. 
Such  a  training  will  make  you  in- 
valuable—wiil  insure  promotion— 
will  raise  your  salary. 

And  the  way  is  easy.  To  learn 
what  it  is  mark  the  attached  cou- 
pon opposite  your  chosen  occupa- 
tion. Doing  this  costs  only  the  post- 
age. Besides  putting  you  to  no 
expense  and  under  no  obligation, 
marking  the  coupon  entitles  you  to 
six  months'  free  subscription  to 
the  I  C  S.  illustrated  monthly, 
"Ambition." 

On  an  average,  300  students  every 
month  VOLUNtARILY  report  salary 
increases  due  to  1.  C.  3.  help.  During 
May  the  number  was  319,  YOU  join 
these  men  by  marking  the  coupon.  DO 
IT  NOW. 


International  Correspondence  Schools, 

Box  1  01 »,  »€»A.NTOJ^»  rA. 

Please  explain  without  further  obligstlon  on  my  part  how  I  can 
qualify  (or  (he  position  before  which  I  have  marked  *^**  and 
ako  send  me  absolutely  free  "Ambition  Magazine**  foe  sis 

monrlit. 


K  JTertJ  ■*■  rn  L  W  rti«  r 
^b«W  (aril  ^l>l|«r 
Wlfldfiw    THRifner 
Com  m  c  rvlal  l^  w 
liiimtrutnp 

l^liem(»i 

TpittiF  MillflnpU 

Klerirlrlun 


Telcpliitn«  iiictiK-rr 

Ucrhiun.    Il  ■■  e  Ittrfr 

Stattaiinrf    ^iHjjjInc^r 

nvlL   i.Bgittrn-r 

llnlldlnff  f»i>ti-nrl«r 

4rCkltPF'  I  Draftivu 

AlThlfprt 

^triip Hirst  F-aflaoer 

I««k1its 

!M  I  nf  ne  r'  net  nf^r 


BtraetaadHob. 
Cl»7 


Digitized  by  \^KJKJW 


IV^ 


TECHNICAL   WORLD   MAGAZINE 


10  innFduicK-ifSTi's 
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El 
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9^t«9  one  Hugh  O'N^'il^  editor  of  Denver  Post, 
!^ftll8  us  **U.  S.  Murder  Promoting  Arms  Co.** 
jic,  becAuse  wc  invent  ftnd  advertise  the  New 
Savage  Automatic,  that  ahbois  ten  shots  quick, 
^hat  *'braln-swampncas"  to  as- 
lutne  that  pistols  Aie   bouglu   for  ^^ 

[QUrder*      * 

Pistols  aro  bought  for  pleasure 
ind  for  protection  from  footpads, 
^dnappers,  pickpocket  a,  burglars, 
lyid  aafe  blowers,  dear  Editor. 

^8 top  the  making  and  selling;  of 
piflols,  and  we  will  be  at  the  tnercy, 
of  tnminals.andthe  Japs  will  land' 
W  the  Pacific  coast,  and  ibc-Bnush 
on  the  Atlantic,  an^Jrwill  be  exit 
Amencaj,.-Fof-thc  country  that 
would  hve  must  encourage  inven^ 
tion  in  hie  arms. 

Think  what  an  invention  the  New 
Savage  Automatic  really  is  —  SO 
unbelievably  quick,  it  beats  every 
other  pocket  arm  to  the  first  (vital) 
shot.  Shoots  four  shots  per  second 
and  reloads  lo  shots  in  a  Rash.  You 
point  it  instinctivelypasyottdoyour 


The  NewSAVA 


forefinger.  A  novice  can  aim  as  dcperdy  ■«  aexs;! 
shot.  Equipped  with  positive  safety,  wh^skgsr 
an  tees  absolute  protccuon  to  the  operatOTp  Lfr 
and  compact  in  the  pockety  though  powcfM«ii| 
slow  revolver,  .ja  caL,  6^^  iai^ 
long*  19  oz-  includifig^  tamgmBm. 
If  war  were  declared  Hmwiiwi 
think  what  an  a d vantage  tk 
weapon  would  g'ive  the  Amenci: 
forces.  Does  the  A  men  can  peb^: 
want  to  suppress  iBvcniiosit  ife 
thai?     We  think  not. 

See  the   Savage    Aytortiacic  t 
your  hardware  st^re,  acid  s«ftl  (^ 
jour  free  book,  **  The   TciMSerf: 
Turn/'  which  tells  all  its  nt^ 
ingenious   features.       Buy  v. 
from   yoiii   d:- 


THE  FAMOUS  SAVAGE  RfFLl 


We  Want  To  Tell  You  How 


>      WePL! 
Every  Ceni 
of  the  Dealt  s 
Profits  intcYcuT 
^      Pocket 


You  can  sav*  not  only  the  dealer's  profits  but  his  eitcessive  charges 
for  installation  and  repairs  by  dealing  direct  with  the  manufac* 
I    turers.     You  can  keep  in  your  own  pocket  at  least  one -third  | 
I     the  retail  price  of  a  heating  plant.     Let  us  tell  you  all  about  the 

*  Jahant  "STIn  Furnace 

Only  ^lO  down  and  SlU  par  iii«ntli,  wirh  height  prepiitd  east  of  the  Mmst5sit>£»i  Rivw,  ^ 

I  ht%  Mfimlrrfu]  luiaar?  hoi  tft^^fta  ) tt  cu peri uf i ry  abore  iU  Otbtil  during'  th«  ItM  JO  ¥«irL     It  h  wjxhi^tii  doubt  tbe  vCTf 
b«t  hr^Cln^  SjMr^iri  [,  f  \o>Jt  humc.      Ix  ll«TfP»  ff-im  %  to  ^  Id  |ue]  bjlli,  became  the  patrntriJ  "down  dia*r' 
Of  StHt  cisJt— i*  '}'»i  'tr  liKtin*— *«niout  cincl^n  or  cllnkcrS,  Cl'^i^^l  '"'^  hMtini  taluC  ot  ffety  [iiiUcle  thj  Tufli,     Sih 
lion  thin  any  lurrkinrc  vou  rvtr  tiw,     A  ftrnilff  "liuuinty  Bead"  goct  wtth  CTcrr  Jahant,  *hkb  ilhii**  jffj 
f  rw  HUP  of  tll«  ruFiLace.    You  run  do  risk,  *%  we  9>upp9y  fpecial  pluu,  full  dlr^doos  i^d  [ive  tr 
KIT  J  toolB,  m  ttut  lU)'  tmn  *ha  c«ei  drive  m.  oaJt  cao  aucc^-nhilly  inm]]  a  J^iot. 

ISTo  niau«f  whit  make  or  iriTrm  ul  h^ilin.^  yOM  »ft  CJHsiJerHur,  Irt  ut  tfU  yuu  Inwe  ftbout  Ibe  1 
^  in  J  y:crtjH]  iMjinu  mi  our  FurMcr;  Jt'i  economy,  ifs  hcaJthrulnrn  jincl  ho*  jwu  ctn  lai^e  moMT- 

Write  today  tor  our  book  Ho.  lO- 
THE  lAHANT  HEATING  COMPANY,  Akron,  Ohio. 


MUSIC  LESSONS  FREE  s#^^^®.^Svi^;§ 


:5aiaF3csEir3:z^ 


DIAMONDS 


^WATCHES 


Wtaat«T«r  700  Ml«ot  (tafarsfroBi  w  Mad  on  approTaL  If  yoa  Ilk*  II, 

iMiita.   Toaror«dltlifood.  Onr  piic«  tn«  I 

-i£LIABUB  •RIOMAL  MAMilfla 
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ELECTRICtTY 


Agjafl^^^^l  Uffl  f lltn  Yf  fi  Alff  There  are  XX  chanters  in  all.  XIX  carrying  you  from 
i9^MM%M%9M.  VV  AUEUl  MUIISU*  the  fundamental  principles  of  electricfty  on  through 
the  various  branches  to  a  point  where  the  careful  student  comprehends  the  complete  destgninff,  care  and 
operation  of  a  dynamo  or  motor,  and  I  chapter  on  electric  automobiles,  outlining  their  construction,  care  and 
operation,  and  all  about  storage  batteries  and  how  to  handle  them.  Each  subject  is  carefully  written  and  to 
the  point.  After  a  student  studies  a  subject,  he  is  questioned  on  that  subject  in  such  a  manner  as  to  brinf 
clearly  to  his  mind  the  points  he  needs  to  know  recarding  same.  A  DICTIONARY  in  back  of  book  win 
enable  him  to  learn  the  meaning  of  any  electrical  word,  term  or  phrase  used  in  this  book,  as  well  as  hundreds 
I  of  others  In  common  use.    All  required  tables  necessary  in  the  study  are  in  it. 

TABU  or  SUMBCTSi 
I  Chapter  Chapter  Chapter 


l-Wiring. 
II— Electric  Batteries.  Electro 

Plating. 
Ill— Magnetism. 
IV— The  Magnetic  Circuit. 
V— Magnetic  Tsaction. 
VI— Magnetic  Leakage. 
J  VI!— Energy  in  Electric  Circuit. 
I VIII— CalcuUtion  of  Size  of  Wire 
for  MagnetUing  Coils. 


IX— Calculation    of     EMF's    in 

Electric  Machines. 
X— Counter  EM  F. 
XI— Hysteresis    and  Eddy  Cur 


XV— Proper    Method    of   Con- 
necting     Dynamos    and 
Motors— Self  Excitation. 
XVI— Diseases  of   Dynamos  and 
Motors,  their  symptoms 
and  to  Cure  Them. 
XVII— Arc  and  Incandes.  Lampi. 
XVI II— Measuring  Instruments. 
XIX— Alternating  Current. 
XX— Automobiles. 


XII— Armature  Reaction. 
X  Ill-Sparking. 

XIV— Winding  of  Dynamoa   and 
Motors. 
A  Dictionary  of  over  1500  Electrical  Words.  Terms  and  Phrases,  ffivin^  a  brief  meaninr  of  all  which  are 
in  common  use.    fS.00  PER  COPT— rOVRTH  BDITIOH— «MMO  COPIES  SOLD. 

The  offer  we  make  of  refunding  money  if  book  is  not  satisfactory  upon  examination  Is  AN  UNUSUAL 
ONE  In  connection  with  the  sale  of  a  book.  But  we  have  no  fear  oPfts  return.  Your  decision  will  be  what 
thousands  of  others  have  been.  Money  would  not  buy  it  if  It  could  not  be  duplicated.  We  could  print 
testimonials  by  the  hundreds.    It  is  best  to  order  and  be  your  own  Judge  of  its  merits. 

CLEVELAND  ARMATURE  WORKS^  47M  St.  Clair  Ave,  OeveUmd.  OMo 

_  latatMns  nna4.    AMEBfCA*8  GREATEST  RBPAIR  WORKS 


TECHNICAL  WORLD  MAGAZINE 


voL;ra 


PLUMBING 

SEWERS; 

drains;; 


MP  RICA 


Cyclopedia  of 

Heating,  Plumbmg  and  Sanitati 
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Four  large  volumes —  1402  pages,  7x10  inch^ — 
107  full  page  illustrations,  bound  in  half  morocco    ^M 

SYNOPSIS  OF  CHAPTERS  ™ 

Heating  ftnd  Veiitil«tjiiff.     Explaining  in  detail  the  various  methods  of  this  bniicb, 

including  **  layouts,"   estimates^  etc*     /f//  tystrms  of  htating — steam,  hot  mnte^ 

hot  *ir,  electricity — arc  taken  up  and  explained  in  detail. 

Plumbiog*     Every  point  is  covered  from  cellar  drain  to  ventilating  s^ck.     from 

bath-room  to  bundry,  in  public  and  private  buildings  of  every  character,     Aia 

master  or  journeyman  plumber  you  need  this  section  as  a  profitable  self-educata^ 

medium. 

Hdiise  DraiiULge  And  Salutation-     The  chapters  on  this  Biibject  arc  interectiiig;, 

practical  and  timely. 

G««  Fitttns.     Practical  installation  methods  are  comprehensively  ^onc  oi>rr  1*1) 

explained.     Every  wide -awake  plumber  and  ga*  fitter  vwiU  appreciate  this  feature. 

Tintmithing  ftod  Slie«t  Mcul  Work.    A  goodly  portion  of  rtal  helpful  xrtidif 

cover  this  important  branch  of  house  hnishing^. 

Otber  Important  Subjectm  Cov«r«d  ;     Steam  and  hot  water  fittings,  sewer*  and 

drains,  w^ter  supply^  hydraulirs,  chemistry,  bacteriology^,  heat,   temperature  and 

expansion,   electric  wiring,   mechanical  draviring,   besides  tables,   formulas,    etc, 

which  will  save  the  time  of  the  buisy  man|  also  many  test  questions  to  prove  your 

knowledge.     Take  ad\'antage  now  of  .^mi 

OUR  UBERAL  SELLING  PLAN  9 

The  four  complete  volumes  will  be  sent  you,  express  prepaid,  for  five 
days'  examination.  If  you  keep  the  books  send  us  $2.00  and  S2.00 
a  month  until  you  have  paid  the  special  price  of  512*60. 
You  can  examine  the  books  carefully,  use  your  best  judgment,  coil- 
si  der  their  actual,  workaday  value.  Apply  their  many  possibilities 
to  your  own  case.  Consider  this  special  offer— four  big  volumes  for 
;S12*60  —  on  easy  payments^  then  if  you  do  not  see  your  way  clear  to 
own  them,    return  at  our  expense.     The  regular  price  is  S24>0fi. 

Fill  ill  mMd  mail  thii  Fn«  Offer  Cgapon 
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n(^riol^.  al*o  T  W  foTcme  v^br.  1  wiUsHnU  J2.00  ifiiriSti  ftcUvumul  t£00«  munth  antl 
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Gillette  Safety  Razor 

SLIP  a  Gillette  Safety  Razor,  Pocket  Edi- 
tion, into  your  vacation  grip. 
You'll  find  it  the  most  useful  siitgle 
article  in  your  whole  outfit.    The  Gillette 
has  solved  the  shaving  problem  for  summer,  winter  and 
all  the  time. 

Whether  at  the  mountains  or  seashore,  hotel  or  cot- 
tage, on  the  trip  or  in  camp,  you  can  always  be  sure  of  a 
clean,  satisfying  shave  with  the  Gillette  at  hand* 
The  time  to  buy  a  Gillette  is  now< 
It  pays  for  itself  in  three  months  and  it  lasts  a  lifetime. 
The  Gillette,  illustrated  herewith  (actual  size),  is  so  compact 
that  it  can  be  carried  in  the  pocket  or  slipped  in  the  side  of  a 
traveling  bag.    It  conies  in  gold,  silver  or  gun  metal— with  handle 
and  blade  box  to  match »     The  blades  are  fine. 
Prices,  $5.00  to  $7.50,    For  sale  everywhere. 
Yon  should  know  Gillette  Shaving  Brush^ — bristles  gripped  in 
hard  rubber:  and  Gillette  Shaving  Stick — a  soap  worthy  of  the 
Gillette  Safety  Razor. 


New  York.  Timpi  BEd|:. 

Landoct  O/fiicr 
17  KDlbom  VuilDct 

Factoriet : 


GILLETTE  SALES  CO. 

514  Kimball  Building.  Bonon 
Boston.  Montreal p  London.  Berlin.  Pwris 


Ciiuidiin  Offkx 
Montreal 
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A  pure  Havana 
filled  cigar 
for  2  cents 

Yes — Pure  Havana 

Grown  on  the  Isle  of  Cuba- 
Imported  by  us  from  Cuba- 
Put  into  this  cigar  by  us— 
Guaranteed  pure  Havana  by  us 
Is  there  any  way  to  make  it 
^  stronger? 

Mr.  Smokei — you  don't  have  to  be  tdd  that  there  it  mch 
a  thing  grown  at  real  Havana  tobaccow 

You  know  therein. 

You  have  tasted  it  You  know  that  no  odier  tobacco 
ever  gave  you  diat  deB^tful,  rich*  tasty»  nx>ke  diat  Havana 
tobacco  doei- 

Bitt  the  point  yoa  want  to  know^-havetobeAown — 
ttthis: 

h  it  pcMstble  to  sdl  a  genuine,  pure  Havana  fifled  cigar, 
ot  "decent*'  tize.  for  2  cents? 

It  certaioly  is — 

Most  positively  it — and  here  it  it. 

Santa  Glorias    g^  $1^ 

Exact  size  and  shape  8ho¥fii.  A  dean,  thoroughly  cured 
York  State  wrapper  with  genuine  Havana  filler.  A  quickly 
rolled  cigar — not  expensively  finished — but  substantially  madet 
Will  please  99  out  of  100  experienced,  exacting  smokers. 

TlMre'A  j«l  oae  HaTMR  TobMC«-tiiat  whicli  actMrnlly  «tow»  —  tii»  bU  of  Oiba, 

Tobacco  irrowers  the  world  over,  have  tried,  time  ctukd  time  affain,to  duplicate 
Havana  tobacco— usinff  the  same  aeeds,  same  plants. 

"Seed**  Havana  or  transplanted  Havana,  in  any  shape  or  form,  never  had.  cannot 
have,  that  genuine  natural  Havana  flavor,  taste,  aroma.  It  takes  the  sua,  soil-^ 
the  peculiar  tropicalclimatic  conditions  of  Cuba— found  nowhere  else  in  the  world. 
The  fact  cannot  be  dodged  that  there  is  actual  and  gross  misrepresentation  about 
Havana  tobacco  among  the  millions  of  cigars  offered — in  stores  and  by  mail.  But 
here  is  real  Havana,  grown  in  and-  imported  from  Cuba.  Our  49  years  of  honorable 
business  dealing  is  back  of  that  statement 
SANTA  GLORIAS  can  bo  had  of  d— Iws  of — f  wlwm.  If  yoa  h«T«  tho  sBflilMt  difBctiJtr 
locaHng  tliom  j«l  oadoso  a  dollar  bill  with  yoor  aaoM  and  oddiots  la  od  oovolopo  to 


faiiocotiag 

49th  Year- 
600  Employees 


R.  &  W.  JENKINSON  CO.  "lAIS" 
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Awl  and  Tool  Sef 

No,  K-50 
Price  IL50 


A 


Here 
^  They  Are— 


Which  Do  You  Need! 


Ten  tools  with  the  same  handle  for  all*  Just  slip  in  the 
tool  you  want^  the  rest  go  in^e  the  hollow  handle,  out  of 
sight  and  out  of  the  way. 

A  handy  kit  of  small  took  for  home  tmkering^ — ^fine  for  the 
boys — they  can  slip  it  in  their  pockets  and  have  a  kit  of  tools 
''right  on  the  job'  whenever  and  wherever  they  want  them* 

mN  KumR 

Awl  and  Tool  Set 

^^^^^  Contains  2  screwdrivers,  I  file,  I  chisel,  I  gouge, 

l^^^^^yi^    I  gimlet,  I  countersink,  J  reamer,  2  awls,  of  the  very 
Wf99Bn^^    highest  quality.     Tempered  and  ground  as  carefully 
Mif^^km       ^^^  perfectly  as  all  Keen  Kutter  Tools  and  carrying  the 
same  trademark  and  the   same   guarantee — money 
back  if  not  satisfactory* 

In  buying  tools  or  cutlery  always  ask  for  Keen 
Kutter  and  avoid  disappointment. 
If  not  at  your  dealer's,  write  us, 

StmmONS  HARDWARE  COMPANY  {inc.) 


mr.  LoviA  Mfvo  ATfw  voRMf  II.  a  M, 
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For  summer  comfort.  For  tender  feet, 
A  Shawknit  novelty — a  sock  so  made  that 
no  dye  comes   in  contact  with   the  foot.' 


AT  THIS  seasdn  of  the  year,  wKcn  foot  troubles  arc  preva- 
lent this  sock,  having  a  pure  white  inside  (no  dye  next 
the  skin)  being   seamless   and   delightfully  soft,  will  be  found 
a  true  foot  comfort  for  tender  feet. 

The  effect  of  this  sock,  while  on  the  foot,   is  neat  and  stylish. 
the  pattern  being  a  black  and  white  Oxford  mixture. 
We  specify  these  socks  as  Style  5PK  which  is  a  light  weight 
cotton,  and  Style  35 PL  extra  light  weight  cotton. 

Amk  your  damSmr  far  Shamknii  macks 

If  you  cannot  procure  them  jn  this  manner  we  will  hll  a  trial 
order  from  you  upon  receipt  of  price — $1.50  for  6  pairs 
neatly  packed  in  box  —  and  will  deliver,  at  our  own 
expense,  anywhere  in  the  United  States. 

^    Made  in  si^es  9  to  I  I  H  inclusive.     When  ordering    direct 
L    kindly  mention  size  desired. 

^k        Our  catalog,  illustrated  in  colors,  gives  styles,  dtscri|ilioQS 
^L       ani]  prices  of  our  famous  Shawknit  line. 

^L      Shawknit  sock^  have  been  standard   for  over   32 
^J$P  \      years.  Are  guaranteed  fast  color.  Will  positively 
Atfl!?S^      V     wear  as  long  as    any    other  socks    made,  and, 


smi 


because  they  are  shaped   in   the   knitting,  they 
do  not  bind,  nor  draw,  over  the  instep. 


SHAW  STOCKING  CO.  1 9 Smith  St.,  Lowell,  Mass. 
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